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FRONT WALL ELIMINATES 1 7 
REFRACTORY MAINTENANCE antiga Ee on 
EXTREMELY LOW OF THE JETS PRODUCES A $ 
CARRY-OVER OF FLY ASH OF THE GASES AND INSURES 
COMBUSTION OF VOLATILE MATTER 
Wades eae OPERATION AT ALL LOADS. THIS CONCENTRATED HEAT 
OF RAPID CO. STION ZONE RADIATES HEAT DOWN ON INCOMING FUEL, 
wna INSURING GOOD IGNITION. 


COMPLETELY WATER- COOLED — } JET IGNITION, AS COAL ENTERS FURNACE, 


ENCLOSED GATE 
ELIMINATES COLD 
AIR INFILTRATION, 
INSURING PROPER 
IONITION 


TIGHTLY SEALED COMPARTMENTS PERMIT PRECISE CONTROL 
OF AIR TO EACH ZONE, INSURING COMPLETE COMBUSTION OF FUEL 


STURDY, SILENT 
HYDRAULIC DRIVE 


HEAT RESISTANT 
BEARINGS REQUIRING 
NO ‘LUBRICATION 


RATCHET 


Al® TIGHT bee? pe 
FRONT COVER SPROCKET 
PLATE ELIMINATES SIFTINGS STRONG, LOW FRICTION DRAG FRAME 
DUST LEAKAGE HOPPER CHAIN CONSTRUCTION GIVES RELIABLE OPERATION, 

NEEDS VERY LITTLE MAINTENANCE 


| 


Latest Unit at University of Rochester fk 
Will Burn High-Caking Coals Ars mihaissahae 
BaW JET-IGNITION STOKER 
SELECTED TO SOLVE 
SMOKE AND FLY ASH PROBLEMS 


*. 


Stable, efficient combustion over wide load ranges, without smoke 
and with extremely low fly ash, is achieved by the new B&W Jet- 
Ignition Stoker when burning bituminous and sub-bituminous 
coals—including high-caking and coking grades. The Jet-Igni- 
tion Stoker maintains a clean stack without using dust collectors. 
Selection of a B&W Jet-Ignition Stoker for the University of 
Rochester was made to solve a community relations problem 
caused by smoke and fly ash. Dr. Lewis D. Conta, Chairman of 
the University’s Division of Engineering, and George D. Haas, 
Chief Engineer, recommended installation of the unit after 
observing a commercial installation burning the high-caking | 
coals used by the University. B&W Stirling Boiler with Jet-Ignition 
B&W ‘Jet-ignition Stokers are another of the developments of Stoker at University of Rochester, de- 
B&W engineering and research, supported by nearly a century of —— oe Ree > of cam per oe 
experience in all phases of steam generation. If your problem - nee 
is one of excessive smoking and fly ash emission, 
Bulletin G-85 will tell you how a B&W Jet-Ignition 


Stoker can help you. And for any problem in steam BABCOCHKH 


generation, B&W engineers are ready to help you 


and your engineers find the solution. The Babcock & & WILCOX 
BOILER 


Wilcox Company, Boiler Division, 161 East 42nd pease 
Street, New York 17, N. Y. 
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NOW A 


[NEW] DEPARTURE 
IN PILLOW BLOCKS 


@ Clean, rigid, compact design. 
@ Free of any lubricating fixtures. 


@ New Departure ball bearings sealed 
and lubricated-for-life. 


@ Pillow Blocks easily mounted with- 
out special tools. 

@ Only high capacity precision ball 
bearings used. 

@ Accommodates any misalignment. 

@ 31 shaft sizes, 2" through 27/.”. 

Interchangeable with most makes. 


Send for Catalog PBC 
for complete details. 


GREASE SEALED IN 
DIRT SEALED OUT 
with 


FAMOUS SEWN EAL 


ON GUARD 
AGAINST DIRT 





New Departure Pillow Blocks em- 
ploy the performance-proved New 
Departure Type AE Adapter ball 
bearings with spherical O.D. for 
alignability and steel-reinforced 
Sentri-Seals for long life protection 
against dirt or grease leakage. 


The bearings are easily applied to the 
shafting and are positively locked in 
position with an eccentric cam locking 
collar and set screw. 





BALL BEARINGS MAKE GOOD PRODUCTS SETTER 


NEW DEPARTURE @ DIVISION OF GENERAL MOTORS e@ BRISTOL, CONN, 
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Architect's rendering of the Lake Meadows project. Skidmore, Owings and Merrill, Architects. 


Chicago’s newest planned community 
is served by C-E Boilers 














Located on a 100 acre site overlooking Lake Michigan, 
Chicago’s newest planned community, the Lake 
Meadows project, offers gracious living within the 
confines of a large city. Owned and managed by the 
New York Life Insurance Company, Lake Meadows 
provides distinctively appointed apartments, spacious 
grounds, a modern shopping center, ample parking 
facilities, yet is within minutes of the heart of the city. 
When completed, this project will house 2000 families 
and will include an eight acre park. Construction has 
already begun on a new elementary school located on 
two acres adjacent to the housing development. 


COMBUSTION ENGINEERING 


Combustion Engineering Building, 200 Madison Avenue, New York 16, N. Y. 


~—_— 
Cutaway view of typi- 
cal VP Boiler. For ca- 
pacities from 4,000 to 
40,000 Ib of steam per 
hr. Pressures to 500 
psi. Oil or gas fuel. 


—_—r- 
Firing aisle of the Lake 
Meadows boiler room 
showing three of the 
five C-E Package Boil- 
ers, Type VP. 


A project of this size requires considerable steam 
capacity to provide ample heat and hot water as well as 
to perform the many other services required. To do the 
job, the New York Life Insurance Company originally 
selected three C-E Package Boilers, Type VP. Later, as 
new housing units were added, two additional VP 
Boilers were installed. Their outstanding performance 
and efficient, trouble-free operation is evidenced by the 
repeat order placed with Combustion for the final 
two units. 

Complete information on C-E Package Boilers is 
available in Catalog VP-3. Write for your copy. 


B.ORLA 


Conada: Combustion Engineering -Superheater Ltd. 
ALL TYPES OF STEAM GENERATING, FULL BURNING AND RELATED CQUIPMENT: MUCLERA REACTORS, PAPER MILL EQUIPMENT, PULVERIZERS: FLASH DRYING SYSTEMS, PRESSURE VESSELS: SOUL PIPE 
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WALWORTH VALVES 


COMPLETE LINES OF 


for DOWER PLANT SERVICE 





Featuring Walworth Pressure-Seal Valves 


Here are cast steel valves built for high-pressure, high- 
temperature service. The unique bonnet-to-body design 
utilizes internal line pressure for a tight, leakproof con- 
nection. The higher the pressure the tighter the bonnet 
joint! Bulky, heavy bonnet flanges, bonnet studs, and 
nuts are completely eliminated providing a modern 
valve design of truly streamlined proportions. Mainte- 
nance is simplified as Walworth Pressure-Seal Valves 
are easily assembled, disassembled, and insulated. 

Walworth Pressure-Seal Valves are available in Series 
600, 900, 1500, 2500, and in a wide range of sizes and 
types. Complete information is available from your 
nearby Walworth Distributor —or — write Walworth for 
for a free copy of Circular 16. 


ncluding these valves for " ‘round-the-plant” use! 


WALWORTH SMALL CAST STEEL Y-GLOBE 


VALVES. Simplified design eliminates many WALWORTH IRON BODY GATE VALVES 


of the problems encountered in high-tem- 
perature, high-pressure service. No bonnet 
joint. Improved back-seat design means 
longer life for packing rings. 


WALWORTH LUBRICATED PLUG VALUES. Easy 
turning — quick operating. Lubricant can be 
renewed while the valve is in service. Lubri- 
cant completely surrounds the plug ports 
for a tight seal against leaks. Remember, 
always use Walworth Lubricant in Walworth 
Lubricated Plug Valves. 


WALWORTH BRONZE VALVES. Standardized 
lines of bronze valves provide an unsur- 
passed system of interchangeability of 
parts, drastically reducing inventory prob- 
lems. Walseal Valves with brazing ends also 
available in a variety of types. 


WALWORTH also offers Plastic Valves, Fit- 
tings, ond Pipe of polyvinyl chloride, moulded 
to Walworth’s specifications by General 
American Transportation Compony of B. F, 
Goodrich Chemical Company Geon! 


DISTRIBUTORS IN PRINCIPAL CENTERS THROUGHOUT THE 
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Straight-flow port design reduces fluid turbu- 
lence to a practical minimum. Seat rings of 
end-seated type are screwed into the body. 
Brass liner on glands assures greater resis- 
tance to corrosion and scoring. Available 
with threaded or flanged enas. 


WALWORTH CAST STEEL GATE VALVES. Bolted 
bonnet, wedge gate, OS&Y. Bonnets and 
bodies are engineered to withstand pressure 
and minimize distortion. Heavy steel walls 
provide extra strength and longer life. Deep 
stuffing boxes in all sizes (2’ to 24”) insure 
tightness and maximum packing life, Also 
available in globe and angle types. 


CO ee —_ 


WALWORTH 


Manufacturers since 1842 


valves ... pipe fittings .. . pipe wrenches 


60 East 42nd Street, New York 17, N. Y, 


Walworth Company of Canada, Lid., Toronto 
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IMPROVED BLOWER NOZZLE and 


more important features of the 


Series 300 IK 


LONG RETRACTING BLOWER 


This improved nozzle provides more available clean- 
ing energy per pound of steam or compressed air. A 
modified venturi, it is the result of extensive research 
during which more than 50 contours were tested. 

The positively-controlled, close helical cleaning pat- 
tern assures optimum coverage of the heating surface. 


SIMPLE VENTURI NOZZLE 
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Return travel path is exactly intermediate to forward 
travel path .. . resulting in a positive nozzle sweep 
every inch. 

These features are two of many reasons why the 
Diamond Series 300 IK Blower does a better and 
more economical job of cleaning surfaces which re- 

quire a long retracting blower. Other ad- 
vantages are listed at the bottom of the 
opposite page. Ask the nearest Diamond 
office for Bulletin 2111AA which will tell 
you much more about the new Series 300 IK. 





Improved Diamond Type “A"’ Nozzle has low 
approach velocity for optimum nozzle per- 
formance (see curves below). It provides 
greatest impact for any given blowing pres- 
sure... means greater effectiveness and 


economy. 


IimProven 
o'AmMmOonD 
NOZZLE 


P aN! Simrce 
¢ + vanruRm 
nozz.e 


RANGE-FOR FIXED IMPACT PRESSURE 














—— BLOWING MEDIUM HORSEPOWER 3 .-.-. hoon 


Note the greater blowing range of the improved Dia- 
mond Nozzle when compared with a simple venturi 
nozzle under identical test conditions. 
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IMPROVED CLEANING PATTERN 


Anozzle sweep SHIFT AT REVERSE: 


every inch \ 
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Ai {| Hi alin IK | 
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Nozzle-sweep-every-inch blowing pattern 
assures COMPLETE coverage 
of ALL surface EVERY time 





OTHER ADVANTAGES 
OF SERIES 300 IK BLOWERS 





© Backbone and Protective Cover 
© Front End Single-Motor Drive 


D | A M  @ ] A D © Compact, Accessible Electric Power and 


Control Terminal Facilities 


p  @ ] WwW ia R © Positive Gear Carriage Drive 


© Poppet Valve with Adjustable Pressure 


SPECIALTY Control 


® Positive Mechanically Operated Valve 


CORPORATION © Single Point Ovtboord Suspension 


© Oversize Lance (Step-Tapered for Extra 





LANCASTER, OHIO Long Travel) 
, ; © Auxiliary Carriages for Extra Long Travel 
. 1 Specialty Limited ® Designed for Quick, Easy Servicing 
Untario No other blower gives you all these advantages, 
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ut Weather and WATERSPHERES 


How GI pickling process 
promotes beauty and protection 
for steel plate structures. 







Plate coming from sulphuric ro 
acid bath where mill scale 
was removed 









- 


= Plates receive special prime 
coat while steel is still warm, 






The Horton” Pickling Process is an efficient, economical 
means of removing mill scale from steel. It serves to 
eliminate the ‘Shuman element”’ in the process of cleaning 
steel prior to painting and provides a clean dry surface, 
with an iron phosphate coating, which improves the bond 
between paint and steel. 


A thorough manufacturing-type operation, the process 
consists of immersing the material in a hot sulphuric acid 
solution, then a wash water bath—followed by a hot 
phosphoric acid bath. Special priming paint is applied 
immediately after pickling . . . while metal is still warm 
to insure better bond. 

Facilities for pickling and painting are now maintained 
at all of our four, strategically located plants. Write for 
information on how this efficient service can help extend 
the life and reduce the maintenance on your next CB&I 
structure. 





@ This 100,000.gal. Horton Watersphere™® was pickled and 
painted before shipment to Ball Bros., Hillsboro, Illinois, 
nationally known manufacturer of glass jars 


Chicago Bridge & Iron Company 


Atlanta © Birmingham © Boston © Chicago * Cleveland © Detroit * Houston 
New Orleans © New York © Philadelphia © Pittsburgh © Salt Lake City 
Son Francisco * Seattle © South Pasadena © Tulse 
Plants in BIRMINGHAM, CHICAGO, SALT LAKE CITY and GREENVILLE, PA 
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NOW !a flow meter 
with no flow 


restrictions! 





# i ®@ Adds no pressure drop 
e* nothing inside pipe to interfere 
. a with fluid flow. 
> a eo ® Measures fluid velocity directly. 
" @ Overall accuracy better than 





“ “he 
2 =, A. : ° 1% of range over entire scale. 
‘ Kw xa ® Uniform flow scale. 
~S @ Full accuracy sustained even on 


om —_ liquids other meters can't handle: 


ae ’ viscous, corrosive, or pulpy 
even sand-water slurries. 


® Easy range change — either by 
Multi-Point Switch or range coil 
replacement, as preferred. 


a : ar @ 1” to 36” sizes standard — larger 
sizes as required, 


FOXBORO 
4 MAGNETIC 
f FLOW METER 








This premium-performance meter measures magnetically the flow 
rate of virtually any liquid except hydrocarbons. It completely ignores 
such common metering headaches as turbulence, suspended solids, 
and variations in conductivity, density, and viscosity. It even 
measures reversing flows. 

Installation is simple. The magnetic spool piece connects into the 
line like any equivalent length of pipe — no seals, purges, meter 
runs, or straightening vanes required. Connects by 2-conductor cable 














SIMPLE, TROUBLEFREE, OPERATION 


The Foxboro Magnetic Flow Meter operates 
on the same principle as a power generator. 


> magnets SESS Ci) 1s aeeeenen Saaee to remote Dynalog Electronic Flow Recorder. 

a standard pipe section (B) of stainless steel 

or other non-magnetic material. This pipe Maintenance is practically eliminated. There are no pressure taps 

section is lined with Kel-F©@ or other insulat to become plugged or frozen, no working parts to foul. 

ing material. Liquid passing through pipe ‘ , 

acts as moving conductor, generating an Foxboro Magnetic Flow Meters are already in use on such widely 

electric voltage which varies in proportion different liquids as beer, sand-and-water, rosin size, rock-and-acid 
liquid’ , : ' 

NS Oe See eure slurry, viscose, and highly corrosive liquid detergent. Find out how 

(C)in pipe wall “pick up” this voltage which ‘ 

is recorded in desired flow units by Dynalog this precise, troublefree flow meter can help your processing. Write 

Electronic Recorder or Controller for Bulletin 20-14A. 





COMPANY, 967 NEPONSET AVENUE, FOXBORO, MASS. U.S.A. 





THE FOXBORO 





Foremost in 
OXBOR FLOW METERING 


CANADA, AND ENGLAND 


FACTORIES iN THE UNITED 2 Ba eS 
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Now Under Construction... 


18’, MORE POWER 


New 88,000-kw Yarmouth Station 
will be served by 


TWO WwW STEAM GENERATORS 


T. meet Maine’s growing demand for 
electric power, the Central Maine Power 
Company is building a new station at Yar- 
mouth which increases total system ca- 
pacity from 470,730 to 558,730 kw. This 
installation will consist of two identical 
units, each with a rated capacity of 44,000 
and capability of 50,000 kilowatts. 


Foster Wheeler is supplying the two 
steam generators for this important new 
station. Each will produce 490,000 pounds 
of steam per hour at 1575 psig design 
pressure, 950 F, and will deliver steam to 
the turbines at 1250 psig. These units are 
designed for either oil or coal firing. 


With more than fifty years of experience 
in steam generation—and the finest 
modern manufacturing facilities in three 
large plants — Foster Wheeler welcomes 
the opportunity to quote on your require- 
ments. Foster Wheeler Corporation, 165 
Broadway, New York 6, N. Y. 
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for CENTRAL MAINE 


An aerial view of the new Yarmouth Station of Central Maine Power Company. Unit No. 1 
is scheduled to be in operation this year and Unit No. 2, in 1958. During the past decade, 
virtually every kind of Maine business has drastically increased its kilowatt-hour use of 
electric power. The Yarmouth Station will keep CMP well ahead of this growing demand 
— immediately increasing total system capacity by 18%. 


FOSTER WHE ELER 


NEW YORK © LONDON «¢ PARIS ¢ ST. CATHARINES, OD 
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STEPHENS: 


ACL 









Horizontal double run 
REDLER conveyor- 
elevator. S-A pioneered 
the REDLER type con- 
veyor in this country 


ere ~ 


é, : MANGANESE PAN CONVEYORS 
BELT CONVEYORS VIERATINS SCREENS STEEL PAN FEEDERS BELT CONVEYOR TRIPPERS 
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A DAMSON 


bulk material conveying equipment 


The movement of bulk materials is a critical 
phase of the production process. it can be a 
costly one unless the most modern, scientific 
methods and equipment are used. 

For over fifty years, to the whole wide range 
of industry, the big name of STEPHENS- 
ADAMSON has signified the finest engineering 
know-how in bulk materials handling equipment. 
Over these years, S-A engineers have been 
called upon by power producers, chemical 
processors, wood and paper product manufac- 
turers, food processors, the mining industry 








the rock products industry, and many other 
classifications of industry, for solutions to their 
peculiar problems. 

This year, increased demand for your product 
plus competitive pressure may dictate a long, 
close look at your bulk material handling meth- 
ods. This is where an S-A sales engineer can 
offer solid advice. His background assures you 
of the very best system for your investment. 

Remember the big name of S-A. It's your 
BEST BUY when experience counts most. 


Twin S-A conveyor belts and tripper installa- 
tion carries refractory clay to storage bins. Belt 
conveyors are adaptable to a wide variety of 


A double wing stacker built by S-A delivers a 
high volume of material to either side. It travels 
on track, can stack to a height of 80 feet. Trip- 
rer in housing feeds to either conveyor boom. 


Swiveloader trims a boxcar, throwing 
grain to furthest corners. The S-A 
line of loaders range from portable 
pilers and car loaders to huge ship 


bulk products, can deliver big tonnage with low 
cost and little maintenance. 


trimmers. They handle a wide variety 
of products. 


STEPHENS-ADAMSON MFG. CO. 


19 RIDGEWAY AVENUE, AURORA, ILLINOIS 
LOS ANGELES, CALIFORNIA 
BELLEVILLE, ONTARIO 


Bulletins are avail- 
able on all S-A con- 
veyor equipment. 
Write today. 





S-A manufactures a wide range of material handling products in three complete plants in U. S. and Canada 
Centrifugal Pilers 

Bin Gates and Tunne! Gates 

Car Pullers and Spotters 

Bucket Elevators 

Skip Hoists 

SEALMASTER Bali Bearing Units 


REDLER Conveyor-Elevators 
ZIPPER Conveyor-Elevators 
Conveyor Belt Cleaners 
Headshatt Holdbacks 
Grizzlies and Screens 


Belt Conveyors 

Belt, Pan and Plate Feeders 

Ship Loading Boom Conveyors 

Stacking Conveyors 

Storage and Reclaiming Systems 

“Natural Frequency" Vibrating 
Conveyors 


DESIGNED TO HANDLE ANY DRY BULK MATERIAL 








A Sage 
é aes ] ? a; 
Ara Ate f ‘ “ 
th PI : VIBRATING CONVEYORS 
ROLL AND 
BUCKET ELEVATORS ZIPPER REDLER CONVEYORS, jive poi GRIZZLIES 


RING CRUSHERS & CONVEYORS CONVEYOR-ELEVATORS ELEVATORS 
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FAIRBANKS Morse 


eLecTRon 
RAUROA RA 












































The story of Fairbanks-Morse Electronic Scales 
in seven volumes 


Just off the press—seven new bulletins about Fairbanks-Morse electronic 
weighing and batching machinery. The covers pretty well identify them- 
selves as illustrated above, except that you might not know that EPC isa 
completely automatic batching system that operates from punch cards... 
or that Batchetron is a slightly less automatic batcher with quick provision 
for manual preset of the cycle... or that CDO is a “read-out” instrument 
that will translate the weight message of any of the other six into the lan- 
guage “‘spoken”’ by automatic typewriters and automatic adding machines 
and automatic tape punches. 

Write today for one or more of the new bulletins on Fairbanks-Morse 
electronic weighing and batching. Fairbanks, Morse & Co., Scale Division, 
Dept. ME-7, 600 South Michigan Avenue, Chicago 5, Illinois. 


FAIRBANKS-MORSE 


@ name worth remembering when you want the BEST 











SCALES © PUMPS © DIESEL LOCOMOTIVES AND ENGINES © ELECTRICAL MACHINERY © RAIL CARS © HOME WATER SERVICE EQUIPMENT © MOWERS © MAGNETOS 
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The story of plus value in Roller Chain... 








written on the end ofa pin 


To provide the long wear life and fatigue resistance you expect from 
a roller chain, the pins must have two characteristics: 
One...a case-hardened surface for longest wear life plus a 
tough, resilient core for shock load resistance. 
Two...comparatively soft ends for secure riveting and maxi- 
mum holding power in the link plates. 

How can you have these two opposites in one pin? 

In Rex Roller Chains, the pins are completely copper-plated. Then, 
the copper is ground off only the pin body, leaving the pin ends 
plated. Next, they’recarburizedincontrolled-atmosphere gas furnaces. 
Since copper will not absorb carbon during heat treatment, the pin 
ends are not hardened...remain relatively soft. The pin body gets 
the file-hard case depth you need. 

Look for the copper-plated pins before you buy roller chain. They're 
visible evidence of the plus value in Rex Roller Chains. For the story 








on the “finest roller chains made,” mail the coupon. CHAIN Belt on nnnnnnnnnnnnnnnnnnn-nnnnnnnn, 
Company, 4765 W. Greenfield Ave., Milwaukee 1, Wis. ; CHAIN Belt Company ; 
y 4765 W. Greenfield Ave., Milwaukee 1, Wis. i 
i Send me my copy of Catalog No. 610. i 
r Have CHAIN Belt Man call. i 
' 4 

7 — a isk atch hada Fike atone cdadséceibes 
ot rf » & I row 
‘Sg ise ae ; Se i, i ux iE LT § COMPO ccccccscrcccccvescvcrscesecevevevecoveoees i 
; Add 1658.66 4 00% Poenoeerodocoemessadbonreccosevedeoss ; 
! ‘ | 
° ° ° ° ‘ Gav occcvecocvenseseseos . Zone eee i 
Leadership...through creative engineering EE AEN IRN 2 BEADLE 
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the all-new 
Dravo COUNTERFLO heater 


™ introduces 


\. a new concept 
in burning fuel 


‘ 
«, Developed by the most exhaustive research pro- * NEW PYROJET BURNER—exclusively Dravo—first 


* 


gram ever undertaken in the field, the new Dravo burner developed specifically for direct-fired space 
Counterflo heater introduces an entirely new con- heaters. Burns heavy No. 5 oil efficiently. Switches 
cept in the burning of fuel. This new concept from gas to light oil automatically. 


involves not only many entirely new and exclusive 
Dravo features, but integrates every part of the 
heater into a “unitized’’ design. The functions of 
the principle elements-— burner, combustion cham- 
ber, fans and discharge plenum-—- work in complete 
harmony, with the result that they extract every 
possible Btu from the fuel, transmit the heat to 
the airstream with unmatched efficiency, and dis 
tribute the heated air uniformly. Look at these 
outstanding features of the all-new Dravo 
Counterflo: 


NEW LOW-SPEED FANS—forwardly curved, low 
speed, double inlet fans with high efficiency reduce 
horsepower requirements in the new Counterflo dras 


tically, 


The new Dravo heater is extremely adaptable. 
Separate furnace section perfect for use as duct- 
type furnace, suitable for air conditioning, process 
drying and air tempering applications. May be 
mounted in any position to save 
space. Check with your Dravo rep 
resentative for full information on 
® NEW DISCHARGE PLENUM—distributes heated air this amazingly versatile heater, or 

at high velocity without annoying drafts. write to Dravo Corporation, Pitts- 


9« on 2 ‘ ig 
* NEW AIRFOIL COMBUSTION CHAMBER—stainless urgh 22, Pennsylvania. 


ribbed for extra strength and channeling of Ask for Bulletin 564-47 





steel, 


airflow —qguaranteed for 10 years. 
* NEW INDUCED DRAFT FIRING—auvtomatically con BD) RAVO 


trols fuel/combustion air ratio, adds extra safety 
con; PP Go 82 AT 


extra efficiency. 





<0 Biast furnace blowers « boiler and power plants * bridge sub-structures * cab conditioners * docks and unloaders * dredging * fabricated piping 
pf foundations * gantry and floating cranes * gas and oil pumping stations * locks and dams ¢ ore and coal bridges * process equipment * pumphouses and 
intakes * river sand and gravel + sintering plants * slopes, shafts, tunnels * space heaters + steel grating * towboats, barges, river transportation 
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"it'll pay us to replace it 
with an ALDRICH PUMP!” 


Downtime, due to pump failure, is always a costly item. It 
takes the reliability and freedom from maintenance found in an 
Aldrich Pump to assure 100°, availability of hydraulic power. 


The very simplicity of the Aldrich Direct Flow design means 
horizontal straight line flow from suction to discharge. Reduced 
space between valves results in higher volumetric efficiency. 
Fluid-end sectionalization for fast, easy maintenance; change- 
able plunger sizes; and interchangeability of parts are addi- 
tional reasons why Aldrich Pumps have earned a reputation for 
dependable, low cost performance on applications such as die 
casting, hydraulic press operation, roll balancing, descaling and 
hydraulic testing. 

For your tough pumping problems, it pays to specify Aldrich. 
Write today for a copy of Data Sheet 100, a condensed catalog 
and selection chart covering our entire line. The Aldrich Pump 
Company, 2% Pine Street, Allentown, Pa. 
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Four 5" stroke Aldrich Direct Flow 
Pumps on die casting service in 


a midwestern metalworking plant. 
These pumps are handling 250 
gpm at 1500 psi, 


THE 


PUMP COMPANY 
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In Leland submersible pump motors 


GRAPHITAR and GRAMIX 


(CARBON-GRAPHITE) (PRODUCTS OF POWDER METALLURGY) 


operate with gasoline 





as the only 





lubricant! 





Running directly in gasoline, this superbly-designed 
Leland submersible motor embodies two GRAMIX 
thrust washers and two GRAPHITAR bearings to keep 
the operation of this amazing explosion-proof pump 
motor safe and smooth. 


Thirty years ago the manufacturer of these pumps— 
the Leland Electric Co., Dayton, Ohio, a division of 
American Machine and Foundry Co., developed the 
first gasoline curb-pump motor to receive Underwriters’ 
Laboratories’ approval. Throughout their long expe- 
rience, they have selected every component with great 
care, It is thus significant that for Leland’s submersible 
motor they selected GRAPHITAR and GRAMIX bearings. 


GRAPHITAR is a non-metallic, carbon-graphite mate- 
rial that will not weld or score even when in contact 
with o metal shaft. Any liquid will act as a lubricant, 
thereby reducing friction and increasing service life. 
With low-viscosity liquids such as gasoline, friction is at 


Ga minimum because of the low film strength. 


GRAMIX, tough, long-wearing sintered-metal, has an 
extremely high particle hardness and excellent surface 
finish; can be precision die-pressed to tolerances 
within .0005". GRAMIX parts can withstand incredible 
amounts of pounding action. These factors, coupled 
with their extremely low cost, have helped add to the 
increosing use of GRAMIX parts in many industries. 





THE UNITED STATES 


GRAPHITAR” carson-ceapuite +» GRAMIX” siwrenco mera parts © MEXICAN” ceapnire prooucts +» USG" prusnes 
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GRAPHITAR 
GRADE 14 
RADIAL BEARING 


GRAMIX STEEL 
THRUST BEARING 
DRIVE 


GRAMIX HARDENED 
STEEL THRUST PLATE 


Write today for these two new 
engineering bulletins, GRAPHITAR 
Bulletin No. 20 and GRAMIX Bulletin 
No, 21. 





GRAPHITAR RADIAL 
AND THRUST BEARING 


GRAPHITE COMPANY 


DIVISION OF THE WICKES CORPORATION, SAGINAW 4, MICHIGAN 
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Before we cut the cake... 


Wm. W. Nugent & Co., Inc., on the occasion of 
its sixtieth anniversary, wishes to express its sincere 
appreciation for the confidence and loyalty toward 
Nugent products, demonstrated by an ever increasing 
acceptance throughout industry. Panay ym gece 


For three generations, Nugent products have embodied 
only highest quality design, materials and workmanship. 
The future shall find no compromise with that policy. 








WM. W. NUGENT 
Founder 





President 





& Co., Inc. 


Skokie, Ilinois 
WM. WARREN NUGENT 
Secretary 








Oil FILTERS, OILING AND FILTER- 
ING SYSTEMS, TELESCOPIC OILERS, 
OILING DEVICES, SIGHT FEED 
VALVES, FLOW INDICATORS 
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Representatives in Boston + Cincinnati + Detroit « 
Houston + Los Angeles + Minneapolis * New Orleans 
* New York + Philadelphia + Portland, Oregon « 
San Francisco + Seattle « St. Louis « Tulsa + Represen- 
tatives in Canada: Montreal + Toronto * Vancouver 
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Plan your gear buying 
with “the book” 















Youll be 
days... 
and dollars 


ahead 





The Boston Gear Catalog No. 56 
is “the book” in constant use 
by men who specify and buy 
gears and other transmission 
parts, — for good reasons. They 
know it lists over 2000 types 
and sizes of standardized stock 
gears. They know that Boston 
Gears are top-rated for precision 
and performance. And they 
know, also, they can get 


PROMPT DELIVERY 
OFF-THE-SHELF — 
FROM LOCAL 
DISTRIBUTORS — 

AT FACTORY PRICES 


ia. 
ya 


oy 
& 






Why pay more (and wait) for ; ey 
“specials” when you can get F P 
Boston Gears FROM STOCK, al yy ts am i 


nearby, to meet any specifica- 
tion? Be cost-wise . . . STAND- 
ARDIZE. Get your copy of Cata- 
log No. 56. You'll be days and 
dollars ahead on any transmis- 
sion job. Boston Gear Works, 
66 Hayward Street, Quincy 71, 
Massachusetts. 


CALL YOUR 


OSTON,.. 


4 


DISTRIBUTOR 4 


7124 STANDARDIZED 
TRANSMISSION PRODUCTS 





Stock Gears * Sprockets and Chain ° teed Reducers * Bearings * Couplings 
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LATEST INFORMATION 
ABOUT USS “T-1" STEEL 


Send the coupon for your free copy! 


It tells Where to use USS “T-1” Steel! 
When to use it! 
How to use It! 


Get this newly revised compilation 
of technical and application data. 


It will help you design and work 


with this remarkable constructional alloy steel. 


R R United States Steel 
4 tnd? Room 5629, 525 William Penn Place 
No other steel POSSESSES T-l’'s Pittsburgh 30, Pennsylvania 
remarkable combination of high " 
' Please send a copy of your new booklet, USS ‘'T-1 
yield strength, toughness and 
weldability. Send the coupon for 


design and fabrication data. 


NAME AND TITLE 


FIRM 


ADDRESS 


SAN FRANCISCO ~ TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA 


UNITED STATES STEEL CORPORATION, PITTSBURGH + COLUMBIA-GENEVA STEEL DIVISION 
EXPORT COMPANY, NEW YORK 


UNITED STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS, COAST-TO-COAST - UNITED STATES STEEL 
a ane 
gistered trademarks 


USS" and "'T-1" are re 


Uss) Watch the United States Steel Hour on TV every other Wednesday (10 p.m. Eastern time). 


Gs. FT" k-o ts 2S 8:3 aes § 








MR. ENGINEER: 
LST’S FACE THE FACTS... 


How can an 
underground piping system 
be watertight when 


you can’t AIR TEST it? 


Test caps applied to unit ends for air test- 
ing full-welded conduit system 


WITH 


During air test, conduit field welds are 


\., " checked with soap solution 
. : 


Tested and ready for lowering long lengths 


YOU can AIR TEST your system... 


The Ric-wil method of making full-welded field closures allows 
the installer to AIR TEST the system prior to completion and 
backfilling. This simple 15 Ib. pressure test gives greater assur- 
ance of a tight, leak-proof system. It provides the finest prac- 
ticable protection to the owner against an initial system failure 

.and most important, the long range effects of water corrosion. 


Ask a Ric-wil field representative for detailed information 
regarding Air test procedure or write for catalog covering recom- 
mended field installation details ... and remember, it pays to 
do it RIGHT the first time... 


Quality Piping Systems .. . 
. of Exceptionally High Thermal Efficiency 
SINCE 1910 


ertraseicareco INSULATED PIPING SYSTEMS 


BARBERTON, OHIO 
IN CANADA: THE Ric-wil, COMPANY OF CANADA LIMITED 
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Another cost-saving application of Amplex Powder Metallurgy 


How to make a self-propelled rotary mower more 
compact and still permit the rotary blade to operate 
while the mower idled —without increasing costs! That 
was the problem company engineers tackled. One 
way was to combine three components—over-run- 
ning clutch, oil pump piston cam, differential—into 
one. They experimented widely with designs and 
materials. Result: an OILITE powdered bronze 
worm gear with one side of the hub a cam operating 
the oil pump, the other side a wheel drive ratchet. 
(The other half of the ratchet—fixed to the drive 


shaft— OILITE powdered iron. ) The design achieved 
the desired compactness and idling characteristics, 
OILITE powder metallurgy achieved a major 
reduction in cost, an increase in serviceability, 


Do you have a design problem? Maybe Amplex 
has the answer. Write for detailed information about 
Amplex powder metal components—OILITE Bear- 
ings, Parts, Filters. Or call your nearest engineering 
representative listed in the yellow pages under 
“Bearings—OILITE.” 


Only Chrysler Makes Oilite* 


AMPLEX DIVISION 


CHRYSLER CORPORATION «+ DETROIT 31, MICHIGAN 
Representatives and dealers located throughout the world 


*OILITE is a 
registered trademark 


BEARINGS + FINISHED MACHINED PARTS + PERMANENT METAL FILTERS + FRICTION UNITS + FERROUS AND NON-FERROUS METALS 
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This Lectrodryer processes the hydrogen fed to all the 
Adamas sintering furnaces (a few are shown below). 
After leaving the Lectrodrye:, the hydrogen atmosphere 
registers a dewpoint below —100° F. 





Adamas Carbide insists 
on DRY hydrogen for sintering 


Hydrogen dried to a dewpoint below -100°F You can obtain similar dryness 
prevents surface oxidizing of carbides being , 
<a> “ ee: Lectrodryers will economically remove un- 
sintered at Adamas Carbide Corporation’s é, . ‘ , 
; wanted moisture from air or other gases in a 
ultramodern plant at Kenilworth, New Jersey. : 
continuous, automatic cycle. For large or 
To obtain such dryness, Adamas follows ; 
small volume— low or high pressures (to 


ome stapes 6000 psi)—-Lectrodryers of all types and sizes 
(1) The hydrogen feeds through a catalytic are available to solve your problem. 

cylinder which oanreian every trace of Talk it over with a Lectrodryer engineer. 

Hee onygen Imo mossture. The booklet, Because Moisture Isn't Pink, 

(2) Then the hydrogen passes through a describes how industry is using Lectrodryers. 

Lectrodryer* which snatches moisture For a copy, write Pittsburgh Lectrodryer 

from the gas, delivering it at a dew- Division, McGraw-Edison Company, 335 

point somewhere below -100° F, 32nd Street, Pittsburgh 30, Pennsylvania. 


In France: Stein et Roubaix, 24 Rue Erlanger, Paris XVI 
in Beigium: S.A. Beige Stein et Roubaix, 320 Rue du Moulin, Bressoux-Liege 


Lectrodryer 


* REGISTERED TRADEMARK U & PAT OFF 
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The nylon collared Elastic Stop nut 
Pro VET 


damages bolt threads! 


r 





The nylon locking insert yg will not seize threads, gall or remove plating 


The red nylon locking collar is an integral part of an 
Elastic Stop nut. Oversize in diameter in relation to 
standard bolt tolerances, this insert grips the entering 
bolt threads with strong, smooth nylon fingers that 
dampen impact loads and resist turning under the most 
severe conditions of vibration or shock. The perfect fit 
between bolt threads and the locking collar also serves 
to seal off internal bolt and nut threads and to protect 
them against corrosion. Furthermore the nylon insert is 
impervious to gasolines, oils, salt atmospheres, cleaning 
compounds and common acids, The remarkable wear 
resistance of nylon plus its elastic recovery makes Elastic 
Stop nuts reus tble through more than a hundred on and 


off cy¢ les. 


ELASTIC STOP NUT CORPORATION 
OF AMERICA 


also maker of the po 





*The Red Locking Coller isa 
Registered Trademark of ESNA 
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Because an Elastic Stop nut is a one-piece unit it is 
less expensive to install than castellated nuts and cotter 
pins, or double nuts. Equally important, it is a stop nut 
that locks at any position on the bolt without requiring 
secondary “safety” devices; it is simple to adjust pre- 
cisely—it is easily wrenched off or readjusted. Elastic 
Stop nuts have been used by American industry since 
1930 to solve the toughest applications on railroad, 
automotive, earth moving and farm equipment, as well 
as on all types of electricat machinery. 

Elastic Stop nuts are available in sizes ranging from a 
watchmaker'’s 0-80 through 3”, and in many standard 
finishes and materials including carbon and stainless 


steels, brass, duronze and aluminum, 


| Elastic Stop Nut Corporation of America 

| Dept. N27-711, 2330 Vauxhall Road, Union, N. J. 

| Please send me the following free faster ing information 

| {_] ELASTIC STOP [_} Here is a drawing of our product. What 
| nut bulletin self-locking fastener would you suggest? 
| Name Title 

| Company 

! 

| Street = 
{ City Zone. State —— 
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YOUR CONTROL PROBLEM? 
You lt find the Answer in 

CASH STANDARD 

REGULATORS FOR POWER @/ GENERATION 


DISTRIBUTION 





Steam ... Water | 
Air...Gas... Oil ( 





PRESSURE REDUCING VALVE 


A streamlined high capacity valve for close 


pressure regulation— accurate even under 
toughest working conditions. Closes against 
the flow, eliminating conditions that cause 
chatter. Two types available: for high pres- 
sures and for low pressures. Recommended 


for steam, water, air, oil and most gases and 


DIFFERENTIAL CONTROL VALVE 


Maintains constant differential pressure be- 
tween atomizing steam and fuel oil. Non- 
rising type adjusting screw adjusts spring 
either under tension or compression for main- 
taining steam above or below fuel oil pres- 
sure, depending on type of burner employed 
lron, bronze or steel body; bronze or stainless 
to 2’ 


RELIEF VALVE 


Maintains a desired inlet pressure by reliev- 
ing into protects 
equipment against high pressure line surges. 
For water, oils, air, gases, slurries and many 
other fivids. Bottom connection is outlet or 
discharge connection. Two side inlet connec- 
tions permit installation in the line or as an 
angle valve with one side inlet plugged. For 


relief line provided or 





; . ”" 
steel trim. Screwed ends, sizes “%M 













chemicals. Screwed ends, sizes: 4" to 2” th ih aaitteie chats Maite relief pressures to 325 Ibs. and temperatures 
a a to 500” F. Screwed ends, sizes: 4’ to 2”; 
flanged ends, size 2" 
-_ * . . 
a : . ‘ e 4 
6 e . . -_ 
" . Z a a 
. ° ° ss F 
. > . 
; . . ° : 
. ° ° - f 
f - rf “ ‘ 
. © a ” 
. ° sf ¥ 
. Type 57 © a ” 
. Recording Controllers ° " . \ 
° ° Type 30 ° ° ~s 
Cash Standard ‘ Diephragm Control Valve e Type 44 + - 
Stecon Series V Self Operat- With Type 51 Indicoting ¢ Pilot Operated Pressure « ype 100 
ing Temperature Regulators ° Controller Mounted . Regulator ° Positioning Controller 
. 


Contact the Cash Standard control specialist in your area or write Dept. 


S'TARI DARD 


A. W. Cash Co. and Its Subsidiary, Cash Standard Stacon Corp. 
P. O. Box 551, Decatur, Ill. 


TEMPERATURE PROCESS AND COMBUSTION CONTROLS 






PRESSURE HYDRAULIC 


ENGINEERING 


MECHANICAL 
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PACIFIC ‘1, PUMPS 


CONTINUOUS POWER...4 ust in Southern California 





Edison’s giant El Segundo steam station. Three Pacific 
boiler feed pumps were placed in operation for unit No, | 
in 1955. Two more Pacific pumps were selected and went 
on the line for unit No. 2 in 1956. The combined generat 
ing capacity of the two units is 350,000 kilowatts. These 
Pacifics, each delivering 685,000 Ibs./hr. of 360°F. feed 
water at 2350 PSIG, unfailingly serve Southern California 
Edison’s El Segundo plant needs. Whenever continuous 
boiler feed service is an absolute must... then nothing but 
the best, most dependable service will do... Pacific Boiler 
Feed Pumps! 


Write for Bulletin 122 


PACIFIC PUMPS INC. 


HUNTINGTON PARK CALIFORNIA 


Offices in all Principal Cities 
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Longitudinal section of Union VO Type 
Steam Generator. 


Union Boilers score new high at 


Notre Dame with 83% efficiency 


Spread over a 1700-acre campus near South Bend, the 
University of Notre Dame is a self-sustaining com- 
munity of 6,000 students and 500 faculty members. 


To meet the demands of increasing enrollments, as 
well as to handle its own power requirements, the Uni 
versity expanded its steam heating plant and converted 
it to a steam-electric power plant. Three of the four 
original boilers were replaced with a pair of Union 
2-drum VO Type Steam Generators. Spreader-stoker 
fired, each unit is equipped with a superheater and an 
economizer, Normal rating is 70,000 Ibs./hr. at 470 psi 


and 750° F 


Although the heating load is increased 20%, and 
electric power is now supplied for all 75 buildings on 
the campus, boiler efficiency has been upped from 68% 


Aerial view of Notre Dame with 
75 buildings on o 1700-acre tract, this 


campus is o city in itself side power sources 
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Steam-electric power plant makes 
campus community independent of ovt 


to more than 83%. Coal consumption remains un- 
changed! 

This is just one job report where Union efficiency and 
dependability have achieved top-notch economy of op 
eration. Across the nation, Union Boilers are giving simi- 
lar service to industrial, institutional and public power 
plants, providing day-in and day-out, 

UNION | 


the best performance value in modern 
steam generating equi SIAM seme 
am generating equipment. | +a SIME arons | 


GET FULL DETAILS 


Information on the several types of 
steam generators built by Union is 
yours for the asking. Write for illus- 
trated Catalog GB-153 


i 


ey 


UNION IRON WORKS 


ERIE, PENNSYLVANIA 
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MATCH IOLERS TO THE SOB 


...it’s easy when you choose from 
industry's most comprehensive line 


IDLER SERIES 


TYPE OF IDLER DUTY 


The economy idler for intermittent or 
light service . . . for fine or small lump 
materials. 


TYPICAL APPLICATIONS 


Cottonseed plants, rice mills, etc. For 
non-corrosive, non-abrasive, light ma- 
terials 








General conveyor service for maximum 
loads of 100 Ibs. per cu. ft.—moderate 
lump sizes. 


Provides correct capacity for medium 
loads or intermittent duty 





“Work horse” for round-the-clock action 
handles all but the heaviest and 
coarsest materials. 


Coal, coke, sand, gravel, iron ores, sinter, 
taconite, potash 





600 


Developed specifically for handling grain 
and similar light materials requiring 
light belts. 


Grain handling ... low headroom appli- 
cations design coincides with approved 
grain clevator practice 





400 


For continuous service. Carries the great- 
est volume of material per lineal foot of 
belt. 


Wood chips — chemicals high-capacity 
application where low headroom is a fac 
lor 





Often the most economical for continu- 
ous service. Carries more than the 100, 
less than the 400. 


Serves same field as the 400, but where 
less capacity is handled and headroom is 
not a factor 














For continuous service, carrying the 
heaviest, coarsest materials on heaviest 
permissible belts. 





Heavy ores, such as iron, copper, ete 
on conveyors employing high-capacity 
belts. 











LINK-BELT SERIES 100 IDLERS on this 42-in. wide, 218-ft. long 
belt conveyor carry 800 tph of ore from primary screens to 
stock pile. 


HETHER you handle cottonseed or coal—Link-Belt 
makes the exact size and type of belt conveyor idler 
you need. For top performance lowest per-ton han- 
dling cost—see your nearby Link-Belt office or author- 
ized stock-carrying distributor. Ask for Data Book 2416. 
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TO TRAIN YOUR BELTS 
for proper operation... 


BELT TRAINING IDLERS Left, positive action type trains and pro 
tects single direction belts. Actuating disc type at right is best 
for reversible conveyors. Self-aligning idlers of both types are 
also available for return run 


———————— r 
TO PROTECT THEM IN SERVICE 


‘ewecea: rae 


TROUGHED RUBBER CUSHION IDLERS (right) absorb impact un 
der loading points, when large lumps and heavy materials are 
loaded on belt. Rubber tread return idlers, at left, simplify 
handling of tenacious materials 





RETURN BELT IDLERS support the 
empty belt on the return run 





BELT CONVEYOR IDLERS 


LINK-BELT COMPANY: Executive Offices, Prudential Plaza, Chicago | 
To Serve Industry There Are Link-Belt Plants, Sales Offices, Stock 
nring Factory Branch Stores and Distributors in All Principal 


Cities. Export Office, New York 7; Canada, Scarboro (Toronto 14) 
Australia, Marrickville (Sydney), N.S.W.; South Africa, Springs 
Representatives Throughout the World 4 
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OUT IN THE OPEN” 


Srean GENERATORS for 
economical outdoor operation 
have been featured by Vogt for 
many years and serve leading 
chemical plants and petroleum re- 
fineries. Requiring no building for 
housing, such installations, as pic- 
tured here, produce more steam 
per dollar of investment and are a 
definite aid to lower production 
COStS. 

Get Vogt’s recommendations for 
steam pencrators to meet your 
needs for power, processing, or 
heating, without obligation. Pack- 
age type and custom built units 
are available in a wide range of 
types, Capacities, and pressures to 
meet operating requirements. 


Write for bulletins. Dept. 24A-BM 


Three 85000 #/br. steam 
generators ina Texas refinery 


An outstanding chemical plant 
served by three 150,000 #/hr. units, 


OTHER VOGT PRODUCTS 


Drop Forged Steel Vaives, 
Fittings and Flanges — 
Petroleum Refinery and 

Chemica! Plant Equipment 

Heat Exchangers 
Ice Making and 
Refrigerating Equipment 


HENRY VOGT MACHINE CoO., LOUISVILLE, KY. 


' New York, Philadelphia, Chicago, Cleveland, St. Louis, 
SALES OFFICES: Dallas, Charleston, W. Va., Cincinnati 
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Ventilating Fan 
for Tunnel 


A combination of 11 blower and 13 exhaust fans ranging trom 
120,000-cfm to 320,000-cfm capacity will make a complete change 
of air every 1'/, min in the new third tube of the 

Lincoln Tunnel connecting New York and New Jersey. 

The centrifugal-type nonoverloading fans with backwardly 

inclined blades were manufactured at Westinghouse’s Sturtevant 
Division, Hyde Park, Mass. 

Ducts which occupy 40 per cent of the tunnel space inject 

fresh air at soadbed tovel and exhaust it through overhead openings. 
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A: most of my meetings with ASME Sections throughout the country I 
have been asked what progress is being made toward unity of the pro 
fession. My answers have seldom been considered satisfactory. There 
is a feeling that the officers of the Founder Societies should be taking 
more vigorous action, and there is an Obvious impatience on the part of 
many members for a more specific program and more rapid progress. To 
them this report may be of interest as evidence that the presidents of the 
Founder Societies are not unmindful of the desire for unity, and are 
accepting every opportunity for achieving it 
A few weeks ago, at the suggestion of the president of AIEE, th 
presidents of ASCE, ASME, AIEE, AIChE, ECPD, NSPE, and EJC and 
a representative of the president of AIME met in New York to discuss the 
possibilities of eliminating conflicts, competition, and duplication of 
effort in our over-all program for professional objectives. Discussions 
were entirely informal. There was complete agreement with respect to 
the desirability of limiting the activities of ECPD, NSPE, and EJC to 
certain specified areas where cach appears to be in the best position to 
serve the profession, but there was some difference of Opinion in regard 
to certain specific items in the program offered for discussion by the presi 
dent of AIEE 
Obviously the presidents were not in a position to make commitments 
for their respective societies, but the AIEE Board has crystallized a specific 
program which was reported to the membership by AIEE President M. S 
Coover in a message published in the June, 1957, issue of Electrical Engineer 
ing and reprinted on page 693 of this issue 
I, personally, would welcome parallel action by ASME and have so 
reported to the Council. At the recent ASME Semi-Annual Meeting in 
San Francisco, the Council members almost unanimously expressed sym 
pathy with the AIFF program, and action by ASME is on the agenda for 
the Annual Meeting The president of ECPD made a report, at their 
invitation, to the Board of Directors of NSPE, at their annual meeting in 
June, and recommended that NSPE give carnest consideration to revising 
its own program to climinate competition and duplication of effort in 
Certain specific areas. 
One specific item proposed by AIEE has already been adopted, at least 
for the coming year. EJC will hold no General Assembly in 1958, but 
will join ECPD in a combined annual meeting in October, 1957 
All members of ASME are members of ECPD and EJC. Many ar 
members of NSPE. I hope that all of us are sincerely interested in unity 
and that cach of us will exercise his individual influence in the three 
organizations to climinate what President Coover describes as “‘ present 
confusion and duplication of effort,’’ and I join President Coover in 
inviting “‘every contribution that you are able to make.” 
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By D. H. Ware,' W. J. Martiny,’ and F. J. Maginniss 
General Electric Company, Schenectady, N. Y. 


IN ADDITION to the many applications in accounting and 
business, electronic-data-processing machines, EDPM, 
are giving us new opportunities in all activities of engi 
neering from research and development studies, major 
design planning, production-engincering design calcula 
tions, on through the documentations of engineering in 
formation leading up to the generation of manufacturing 
instructions 


Versatility of EDPM 


Each of these applications could make use of different 
equipment. On some problems, large memory and in 
put-oucput capacities are required with relatively low 
computational — In others, computational speed is 

with lower requirements for memory, input 
and oucpuc. Occasionally, remote instrumentation of 
data ts desirabl By compromising to some degree in 
the application of electronic-data processing to each of 
these activities, it is possible to perform all of them on a 
single machine, usually resulting in an over-all economy 

Engineering work calls for the predetermination of the 
performance and information leading to the cost of the 
product or its components and the selection of the best 
from the alte It should therefore be an objective 
of engineering management to control the quality of these 
decisions, constantly improving their accuracy, and re 
ducing the cost of obtaining them 


necessary 


natives 


ering. Mem. ASME 
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Department Mem. ASMI 

’ Manager, Special Engineering Investigations 

Contributed - the Management Division and presented at the Fifth 
Annual Engineering Management Conference, Pittsburgh, Pa., March 

8, 1957, of Tue Amunican Sociery or Mecnanicat Enoinerns and 
the American Institute of Electrical Engineers. Condensed from ASME 
Paper No. § MGT-2 
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Control of Engineering Decisions 


A more effective control of engineering decisions 
through the use of EDPM can be realized in several ways 
These include 


1 Removal of restrictive assumptions and the setting 
up of far more realistic mathematical models of the prox 
uct 

2 Investigation of specific designs in far greater detail 
than was formerly feasible 

3 More complete standardization of the calculation 
approach 

4 Better control of standardization of parts where 
combinations of parts are selected from a predetermined 
program. 

5 Complex calculations are brought to the command 
of less experienced engineers 

6 Less drudgery for all engineers 


In Research and Development 


One of the principal advantages of using EDPM’s in 
research and development programs ts the opportunity 
to make a more detailed mathematical analysis before 
entering into the sample or model-building phase. This 
permits a faster completion of the project and more 
significant information from the tests on the samples 
buile. It increases the breadth of the investigation and 
provides more background for decision making 

We have had particular success in the solution of the 
steady-state heat-transfer problem in induction motors 
An analytical solution of this in the past has been tn 
adequate because of the tremendous complexity of a com 
plete calculation Now, by programming a complet 
calculation once for the computer, many samples can be 
analyzed fairly simply in great detail and only the more 
promising used for sample building and testing 

Another aid to research and development ts the use of 
EDPM’s to make the results of research and develop 
ment studies available to the entire organization. By 
programming the analysis of a complex problem it be 
comes possible to calculate the results without an exten 
sive study of written materials 

An illustration of this in the field of induction-motor 
design is the calculation of the speed-torque relationship 
of a motor, including the effects of slot and mmf har 
monics. This problem usually requires many years of 
experience. The availability of a calculation procedure 
which would predetermine the results of choices of such 
things as number of slots or winding pitch enables the 
designer to have more freedom in satisfying the customer 
requirements and at the same time insures management 
of a standard approach and reliability of decision 


Electronic-data-processing machines are ap- 
plicable to nearly all engineering activities, re- 
sulting in more efficient engineering operations, 
and more effective management control. They 
broaden the base for decisions, speed up research 
and development studies, and force standardiza- 
tion of procedures as well as products. The 
gains from an integrated data-processing system 
are sizable, but the problem of selecting the 
equipment, and recruiting and training the 
operating staff also are sizable. On a large proj- 
ect, several years may be required to regain the 
starting costs out of the savings from using the 
system. 








Production-Engineering Applications 


In production engineering many lengthy and involved 
calculations are made on special products sold in small 
quantities which are really derivatives from the standard 
line. By reducing the longer calculation procedures to a 
program for an electronic calculating machine, a stand- 
ardization of procedure is forced, and all calculations 
will be complete and based on the same premises and as 
sumptions. This standardization enables a fairly rapid 
comparison of the results of test against design 

Common variables may be cross-plotted and checked 
more readily on the total product nd all normal operat 
ing conditions rather than restricting these checks to a few 
standard designs. This procedure assures more extensive 
control at the very lowest decision-making level and it 
also permits a more precise and detailed understanding of 
the effects of these uncontrolled variables at the higher 
level of decision making 

In many cases a shortage of engineering manpower may 
compel the use of EDPM's to extend competent decision 
making to the less experienced engineers without sacrific 
ing freedom of action yet maintaining assurance of satis 
factory performance 

Engineering documentation and generation of manu- 
fac turing instructions are quite similar to most produc 
In engineering we can 
control by using 


tion and manufacturing activitics 
effect a certain amount of inventory 
cross-checking programs to eliminate, for example, the 
possibility of two drawing numbers or two model num 
bers for the same part. Use of EDPM'’s in this 
area has the attendant advantage of determination of 
specialties which are being sold or products or parts 
being built in sufficient quantity to justify standardiza 
tion or extra design effort to reduce variety 

One of the most important advantages to management 
from the use of EDPM’s for generating engineering docu 
ments is that it permits much more widespread and 
ffective use of EDPM’s in all of the functions dependent 
upon these documents. Most of the identifying informa 
tion for parts, subassemblies, and complete units ts 
generated by the engineering organization. Once 
identifying numbers are made suitable for use on ele 
tronic equipment, any of the other functions would be 
able to use these numbers directly and not be obliged to 
provide conversion routines or abbreviations of numbers 
omple x as to make the whok 


suc h 


these 


which may become so 
process unwieldy 

In these examples we have attempted to illustrate that 
there are real gains to be made in the effectiveness of an 
ngineering operation in making crisper decisions, in 
control of standardization, and in control of the engineer 


ing Operation itself 


Personnel and Techniques 


Personnel and techniques for using digital computers 
and other data-processing equipment effectively are not 
readily availabl he have delivery dates 
which range from 18 months to 2 years, but the bottle 
neck ts in building up the staff of trained personnel re 
quired to make effective use of them It is estimated 
that for the next few years only about 10 per cent of the 
trained personnel required for the most effective applica 
tion of digital computing equipment will be availabk 

[here are three problems which management must 
First, a specialized type of personne] training ts re 
Second, 


machines 


face 
quired particularly for engineering applications 
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the type or types of equipment which will satisty the 
varied requirements of the over-all organization must be 
chosen. The third problem involves setting up proper 
techniques. We do not necessarily solve a problem or go 
through a data-processing operation the way we do manu 
ally. A good deal of study and research is required here 

One of the hidden benefits of a thorough analysis of 
methods is the savings in dollars made possible by im 

xovements in methods alone which can be effected long 
xefore they are applied to automatic computing ma 

chinery 


Personnel Training Must Come First 


Engineering management should waste no time in pro 
viding some organized training course for a number of 
employees, including key personnel who will be closely 
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applying a fairly complex set of problems and the related com- 
munication system to an electronic-data-processing machine 


associated with and responsible for the application of the 
machines. There is a continuously growing number of 
organizations which provide such training. Both the 
computer manufacturers and the universities offer courses 
of study which develop an understanding of the basi 
operation of the digital equipment and a knowledge of 
business techniques and numerical methods. Many in 
dustrial organizations have set up their own training 
courses, and it ts certainly possible for a newcomer to 
the field to do the same thing by bringing into the 
organization a man well trained in all these technique: 
A final way of obtaining this training fairly rapidly and 
effectively 1s to make use of rental computing equipment 
Ic is usually possible to get assistance in setting up and 
solving problems on this rental equipment, and it af 
fords one the opportunity to po 6 different types 
of machines while learning by doing 

The use of clectronic-data-processing equipment offers 
high returns, but must be supplemented by substantial 
investment in training effort, time, and money 
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By-Charles A. Rohrmann' ~s im oa 


General Eledric Company, Hanford Atomic Products 
Operation, Richland, Wash. 


Tne General Electric Company operates the facilities 
needed for the production of plutonium at the 600-sq-mile 
Hanford Project in Benton and Franklin Counties, Wash., 
for the Atomic Energy Commission 

The plutonium-production facilities 
for the fabrication of uranium metal prior to the radia 
tion process, the piles or reactors in which the uranium 
is irradiated to produce plutonium, the separations plants 
where the uranium and plutonium are separated and 
purified, and other facilities for final preparation of the 
pluconium and uranium for shipment 


include plants 


Irradiation of Uranium 


Uranium for use in plutonium manufacture ts a highly 
two isotopes in the 
235 Iso 


major ura 


purified material containing the 
ratio found in nature, about one part of the 
tope to 140 parts of the U-238 Isotope The 
nium isotope reactor to neutrons of a 
nergy absorbs some of these neutrons to form the 
lecays to neptunium, 
product, plutonium 


to pro 


on exposure in a 
rtain ¢ 
U-239 
which, in turn, 
Che reactor operation, 
duce plutonium, must produce enough neutrons from the 
fission of the U-235 to provide for a) absorption in 
U-238 to produce the plutonium; (4) absorption in more 
U-235 to cause fission for the production of additional 
neutrons and sufficient neutrons to allow for losses 
in the reactor structure and in the elements which are 
themselves produced from the fission of U-235, 


which rapidly 
decays to form the 
to be self-sustaining and 


IsOtO]X 


such as 
xenon-13§ 

Although enormous quantities of energy are dissipated 
in the fission reaction, this energy represents only a small 
loss in mass, insignificant from the standpoint of normal 
industrial material-balance arithmetic Essentially, 
the U-235 which enters into the fission process ts con 


' Manager, Engineering Development Planning Operation 
Based on a paper contributed by the Nuclear Engineering Division 
* Spring Meeting, Portland, Ore., March 18-21, 1956 


pres need at t 
Enorneers, and revised by 


of Tar American Society or Macnanicat 
the author in January, 1957 
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verted to an equivalent weight of neutrons and fragments. 
The radioactive products are isotopes of about 40 ele- 
ments including chemically unreactive noble gases such as 
xenon, the isotopes of biologically important elements 
such as iodine, and other elements which are of concern 
because of their chemical properties, concentration, half 
lives, or substantial contribution to the total activity 

Irradiation of the uranium in the reactor is continued 
until che plutonium content ts built up to a suitable level 
The metal is then discharged and stored for a time suf- 
ficient to minimize concentration of isotopes of shortest 
half-lives and to let substantially all of the neptunium 
decay to plutonium 


Uraniom and Plutonium Separation 


After the aging period, the irradiated uranium is ready 
for treatment by the separations processes which separate 
the uranium, plutonium, and fission products from each 
The recovered uranium, which still contains ap 
235 must be subsequently proc 


other 
preciable amounts of 
essed by normal industria! techniques, including masual 
handling for recycle to the irradiation process or for 
extraction of the U-235 isotope. Therefore the purifi 
cation requifements are extremely rigid The radio 
active fission products which exist in irradiated metal, in 
amounts of the order of parts per million and less, are re 
duced to levels of about one part in ten million of the 
parts originally present or, in other words, to levels of 
‘or parts per ten thousand billion. Because 


parts per 10' 
the plutonium in the 


of its extreme biological toxicity, 
uranium must be reduced to levels of 0.1 part per million 

Disposal of Separations Process Wastes. Because of the 
long half-lives of certain fission products and also because 
of the residual amounts of plutonium, these wastes must 
be securely stored indefinitely 

The radioactivity of the fission products results in the 
phenomenon of self-heating of the wastes. For the most 
active wastes, the boiling temperature may be maintained 
for a period of years, and storage facilities must provide 
for the controlled dissipation of such heat 
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Fig. 1 Cross section of the Radiochemical Plant which is 
arranged with equipment cells on either side of the pipe tun- 
nel. Note the crane with its shielded cab for limited remote 
handling operations. A, crane; B, crane cab; C, shielding 
wall; D, ventilation air inlet duct; E, ventilation air exhaust 
tunnel; F, cover blocks; G, process cells; H, pipe tunnel; J, 
process equipment; K, service piping; L, pipe gallery; M, 
sample gallery; N, operating gallery and aqueous make-up 
facilities; O, crane cab gallery. 


Critical Mass. The nature of fissionable material re 
quires that amounts exceeding a certain mass cannot be 
accumulated in a space of a certain shape and dimension 
because of the potential for initiation of an uncontrolled 
fission reaction. This limits the batch size, handicapping 
the ultimate capacity attainments of the process and 
influences the economics 


The Separations Plants 


Processes and Economics. Examples of the processes that 
can be used for the separation, purification, and isolation 
of plutonium are batch processes based on the precipita- 
tion or scavenging technique and processes based on con- 
tinuously operated solvent extraction. The widely 
differing chemical properties of plutonium in different 


Fig. 2 Canyon cross section of a plant arranged with equip- 
ment on only one gallery side. Processing is in a line from 
one end of the building to the other, with the flow of process 
fluids from one cell to the pipe tunnel, and then back into the 
next cell. Each cell is a completely shielded section of the 
plant, devoted to a single stage in the process, and the pipe 
tunnel is also shielded to protect personnel from radiation. 
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valence states provide the basis for the successful opera 
tion of either kind of process. In the batch precipitation 
or scavenging process, a bismuth-phosphatc precipitate 
formed under special conditions of acidity, solution com 
position, and plutonium valence was used to extract the 
plutonium in high yield from solutions of irradiated 
uranium The precipitate was also used to separate or 
decontaminate the plutonium from the fission products 
Economic considerations favor the continuous-solvent 
extraction methods. The batch operations are inher 
ently more costly, and the chemical costs for the par 
ticular processes employed ars unusually high, as are 
the volumes of the wastes requiring expensive storage 
The Buildings. The buildings which contain the separa 
tions-process equipment are characterized by having the 
equipment separated from the operators and environs by 
several feet of reinforced concrete for protection from the 
hazardous radiation. The equipment ts maintained by 
an overhead crane with a heavily shielded cab. Line-of 
sight viewing of any of the equipment ts prevented by a 
thick concrete wall, and all viewing of the equipment 
and manipulation devices is done through a periscopx 
In general, equipment which comprises a certain step of a 
process is contained in an enclosure or cell separate from 
other equipment 
The arrangement of the equipment ts in a line from once 
end of the building where the processing begins to the 
opposite end where the finished — ts emerge. Flow 
of process fluids between cells of equipment is from the 
cell to another completely shielded section of the plant 
called the pipe tunnel, then back into the required cell 
A long building may be used where cells and pipe tunne! 
lic parallel. Several arrangements are possible. Fig. | 
shows a cross-section of a plant with equipment cells on 
cither side of the pipe tunnel. Fig. 2 shows a cross-sex 
tion of a plant with equipment on only one side of the 
pipe tunnel. Note the simplification obtained with only 
one gallery side. Fig. 31s a plan view of a plant showing 
the segregation of equipment in cells and the arrang: 
ment of the control room, the pipe and sample galleries, 
the pipe trench, and auxiliary service areas. Fig. 4 ts a 
sketch of the interior of a canyon, showing the remova 
ble cover blocks which close all cells, except when ir 
radiated uranium is first brought into the plant for proc 
essing, or during maintenance, or nonroutine inspection 
Process Equipment. All| process equipment, including 
reaction vessels, centrifuges, pumps, agitators, evapora 
tors, control valves, liquid-liquid contactors, and rotame 


Fig. 3 Separations plant floor plan. Process equipment cells 
are arranged in a single line, parallel to the hot-pipe trench. 
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ters Carrying radioactive solutions, is assembled, con 
and disconnected by manipulation from the 
rane. All such equipment is accurately positioned in 
the cell with respect to adjacent equipment, and an ar 
rangement of wall nozzles which provides connections to 
all the required services for each piece ot equipment 
The hook-ups for delivery of chemicals, power for 
agitators oti pumps, air, steam, and Watcr as well as for 
instrumentation such as thermocouples, pressure-sensing 
levices, liquid-level and  specific-gravity-measuring 
equipment, audio equipment, and lubrication for moving 
parts, are all made by a ‘‘remote’’ connector, Fig. 5 
Jumpers. A very useful device for adaptation to re 
mote maintenance is an assembly consisting of a length 
of pipe with a remote connector at each end, called a 
jumper, Fig. 6. This is balanced by counterweights 
and positioning of the lifting bale so that it can be 
lifted with the crane and lowered into position to pre 
cisely engage the connector heads with caeiaelinn 
Some jumpers have three heads 
Standardization of vessel 
with to the wall 


nect d 


wall and vessel nozzles 
which must be so engaged 
dimensions and orientation 
nozzle pattern allows a single jumper design to serve for a 
number of positions in the For ease in mainte 

ing or crossing of jumpers Over onc another ts 
Prior to installation in the 


re sper { 


canyon 
nance, stac 
avoided wherever possible 
planet, all 
assembled in che ock-up'’ shop 
mountings and dummy wall nozzles which from a post 
tion and ortentation standpoint are identical with thos 
Such mock-up testing assures 


vessels, eye equipment, and jumpers are 


This has equipment 


in the separation plants 
that equipment, as-fabricated, will fit in che production 


plant A typical cell arrangement is shown in Fig. 7 


Similar to Other Industrial Equipment 


In general, most of the vessels and process equipment 
lo not appear much different from those normally seen 


Fig. 5 The connectors are de- 
signed for remote operation» 


Fig. 6 A single jumper design 
serves for a number of posi- 
tions in the canyon and is 
counterbalanced so that it can 
be lifted with the craneV 
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Fig. 4 Interior view of the canyon. The removable cover 


blocks close all cells except when irradiated uranium is first 
brought in, or during maintenance and inspection operations 





in industry except for changes in shape to provide maxi 
mum capacity in the limited space of a cell. Instead of 
the usual flanges, all vessels have male nozzles to which 
the remote connector may be attached for the required 
hook-up. Motorized equipment must have nozzles for 
remote attachment of lines for power and lubrication 
For equipment such as evaporators, the pot, column, 
vapor lines, and condenser are generally separate pieces 
which are assembled remotely by the crane. Dowels 
and guides are used to assist in assembly, and to assure 
proper alignment of pieces during remote attachment 

The crane, with its single operator, performs all 
maintenance that can be done with all equipment in 
contact with radioactive materials. Such maintenance 
is, however, quite limited Most work involves re- 
placing failed or defective equipment with new. Com 
ponents which are to be repaired are transported else 
where. Essentially, no disassembly and assembly of 
equipment to be repaired are done in the separations plant 
By far the largest portion of the operating time of the 
crane is involved in charging dissolvers with the ir 
radiated uranium which 1s to be processed. Mainte 
nance on the crane itself is done manually in an area at 
one end of the canyon 

The ventilation system radioactively 
taminated fumes and dusts from drifting into personnel 
areas of the plant and escape to the plant environs 
By an extensive exhaust system, the cells are kept under 
reduced pressure with respect to the rest of the canyon, 
and the maintained at pressures slightly 
lower than that of the cells 


prevents con 


ve sscls are 


Problems 


At the beginning, the program for production of fis 
sionable material had the single objective of contributing 
to the rapid conclusion of World War II. Since the 
end of World War II, the production of fissionable mate 
rial has continued for security reasons. The effect of 
large expenditures in the separations phase of the produc 
tion effort has been much like that in a large-scale chemi 
cal industry, the product of which is entirely without 
competition, and is in extremely heavy demand. In a 
very few years, processes were developed and plants were 
built; which presented opportunities for use of greatly 
improved processes, and every new major construction 
program involved substantial changes in process and 
design. Specialized equipment for performance under 
conditions of radioactivity was new to large-scale indus- 


trial operations. The pressure for production required 











Fig. Typical cell arrangement with a variety of jumpers 
attached. These are balanced by counterweights so they can 
be lifted with the crane and lowered into position. 


the capacity operation of all facilities with major efforts 
directed at further capacity improvement. Equipment 
failures were erratic and in most cases impossible to in 
vestigate adequately because of inability to decontami- 
nate the failed equipment to levels which would permit 
Inspection 

Because of the intense 
most of this equipment is discarded and replaced with 
new. In general, an adequate stock of such equipment 
is on hand ready for installation or can be rapidly modi 


fied for such installation 


radioactive Contamination, 


Accumulation of Fission Products 


At a certain step in a separations process, the deposi 
tion and accumulation of one of the fission products was 
When examining a stored picce of 


unexpectedly noted 
to its burial, the crane 


failed equipment preparatory 


operator observed that paint on the concrete floor on 
vessel had rested Was darkened or score hed 
It was still hot enough to generate steam when water was 


which the 


sprayed on it several months later 
In another vessel a solution was pumped continuously 
On one occasion the circulating 


Over a pac ked tower 
was not corrected for several 


pump failed. The failure 
hours. Onrestarting the circulation of the solution, the 
system was pressurized by the solution being suddenly 
brought to the boiling temperature by the heat of radio 
active decay ot an accumulation ot fission product 
These incidents are characteristic of the peculiar propet 
ties of the materials processed in a plant for the separa 
tion of highly radioactive elements. Except for the 
design of the container in which failed equipment ts 
buried, little consideration has had tosbe given to th 
design of facilities to accommodate such incidents. In 
the case of the circulating pump, instrumentation 1s pro 
vided to indicate circulation, and equipment is on 
hand to allow nonroutine continuous addition of solu 
tion from head tanks whenever the pump Is inoperative 

In one of the separations plants, for a few years after 
start-up, the frequency of failure of heating coils was a 
major problem, with some of the most costly and vital 
equipment lasting for as little as three months. In onc 
instance, it was barely possible to fabricate on site spare 
equipment fast enough to keep up with failures which 
involved an evaporator used to concentrate acidic solu 
containing substantially all of the waste fission 
products. This evaporator had its heating coils built 
integral with the vessel, and failure of the heating coil 
whole assembly because of 


tions 


necessitated discard of the 


inability to sufficiently decontaminate the equipment to 
allow repairs 

After a particularly rapid and surprising failure, an 
intensive effort was made to decontaminate the vessel 
which reduced the contamination to a level where clos« 
inspection and removal of specimens were possibk All 
such equipment ts fabricated of stainless steel of a type 
shown satisfactory corrosion resistance in 
tests, but examination disclosed a surprising 
Upon removal, a 


which has 
laboratory 
example of gross, uniform corrosion 
section of pipe which should have weighed about 70 |b 
could be supported by one’s index finger! A change to 
another type of stainless steel, along with improved 
specifications, workmanship, and inspection, have all! 
contributed substantially to the life of this equipment 

The greatest single advance in the progress toward 
minimizing the costs and consequences of unexpected 
failures was use of removable heat-transfer bundles so 
that production could be maintained if one of the bundles 
failed. Fig. 8 is an illustration 

Utilizing design types which make use of relatively 
few bolt holes reduces to a minimum the time required to 
bole up a flange by the remote crane, This introduces 
problems in gasketing to obtain adequate 
Radiation effects, as well as chemical attack, limit the 
choice of gasket materials, with the tendency being 
An outer material ts used 
chemical effects, 
The pres net 


sealing 


a combination of materials 


radiation and 


tO give resistance to 
and an inner material to provide resiliency 


trend is toward providing all gaskets in special, rigid 


Fig. 8 Removable 
heat transfer bun- 
dles simplify main- 
tenance of evapo- 
rators and make 
discard of the ex- 
pensive vessel un 
necessary 





mountings or supports to permit replacement by remote 
means. 

The disposal of failed and contaminated equipment re- 
quires boxing in a nearly airtight container to prevent the 
leakage of contamination when the equipment is trans- 
ported to the burial pits by railroad To minimize radia 
tion exposure of the train crew, several spacer Cars are 
used between the locomotive and the car carrying the 
load. At the burial pit the box is drawn from the rai! 
road car by means of a long cable attached to a tractor 

Although the process chemistry has been firmly es- 
tablished by the time a separations plant is built, proc- 
ess changes may be justified to improve safety, product 
quality, capacity, or economics. Those changes involv- 
ing alterations in the cell equipment present the greatest 
problems. Capacity increases may require the design of 
odd-shaped vessels which necessitate unusual structural 
features. The absence of sufficient spare wall connectors 
in desired positions may require alternate routings to be 
developed. Fortunately, standardization of the wall 
nozzle pattern, flexibility of nozzle utilization, and the 
foresighted provision of a number of spare nozzles, have 
permitted a variety of changes to be made to achicve 
desirable results 

Where a required improvement which involves process- 
ing of radioactive materials cannot be accommodated 
inside an existing separations plant, facilities are de- 
signed for outside construction and operation. Pit-type 
construction is utilized so that a mobile crane can be 
used for maintenance. Instead of the complex peri- 
scopic optical system which is used on the remote canyon 
crane, mirrors or direct-viewing from a distance are 
used to direct the operation of the mobile crane. Re 
mote connectors and jumpers are provided as in the in 
canyon cells 


Storage Problems 


Since the start of the separations operations, as seen in 
Fig. 9, liquid waste solutions containing substantially 
all of the fission products were made alkaline and stored 
in large underground steel-lined concrete tanks. Al 
though this method was costly when the millions of gal- 
lons of wastes to be stored were considered, it was 
effective and, for the moment at least, appeared to have 
been a satisfactory industrial method for disposing of the 
waste. To avoid the carrying of radioactively contami 
nated particulate matter out of the tanks with vapors re 
sulting from this self-heating, the underground tanks had 
finned-tube, air-cooled condensers mounted on them 
The small amount of condensate formed was refluxed to 


mame eae 
sfomaee fame 


Fig. 9 Schematic elevation view of a typical High-Level 


Waste Storage Facility 
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the storage tank. As process improvements were made, 
the fission-product concentration in the waste increased. 
This, in turn, increased the rate of heat generation to the 
point where air condensers were no oom adequate. 
Wonn-daeted condensers were then adopted. At this 
time, vapor evolution reached such magnitudes that 
substantial economies in waste storage could be realized 
by letting the waste concentrate itself. By comparison 
with normal heat sources, the energy release is small 
amounting to only a few watts per gal in even the most 
concentrated wastes, but with millions of gallons in 
storage, the total is substantial, and remotely operated 
evaporation facilities would be costly and time consum- 
ing 

The low rate of heat release per unit of volume and per 
unit of surface area in the large storage tanks results in 
very low rates of convection within the liquid. This, 
in turn, encourages the development of superheat in the 
substantial temperature gradient from top to bottom in 
the mass of waste liquid. In addition, the formation 
and deposition of precipitates concentrate some of the 
fission products, which contributes to the heterogeneous 
nature of the energy-release phenomenon. Heat 1s 
stored as superheat in the liquid and also in the pre- 
cipitates. Eventually, the unstable system is disturbed 
by liquid movement. The heat, in the form of steam, 
is released suddenly and initiates rapid boiling, with 
steam releases on the order of 10 to 20 times the nominal 
heat-liberation rate. Because of the pressure which ts 
developed by the steam surge, coupled with the pres- 
sure-drop restrictions in the vapor-headering system, 
some of these eruptions have been cyclic and have con 
tinued at intervals of about one-half a minute until the 
available stored energy is exhausted. Prolonged periods 
of boiling at much-higher-than-nominal rates with only 
moderate pressure increases have also been observed 
Newer facilities with adequate condenser capacity, to- 
gether with pressure relief and de-entrainment facilities, 
are operated with satisfactory confinement of activity 
Sufficient information and operating experience have since 
been obtained to show that only moderate agitation is 
needed to eliminate the — problem. The equipment 
for inducing agitation is the gas lift. In this equipment, 
air is introduced at the bottom of a 1 to 2-ft-diam verti- 
cal p ¢ extending from near the liquid surface to near the 
tank bottom. The rising column of the air-liquid mix 


ture produces circulation rates of thousands of gpm with 
air flows of only a few cfm 


Future Problems 


The future can be expected to present a host of new 
problems to the process engineer working in the field 
of fuel or separations processing. The fuels them- 
selves may be complex assemblies of a variety of mate- 
rials, alloys, and combinations such as enriched uranium 
high in U-235), plutonium, uranium-233 (from tho- 
rium), stainless steel, zirconium, and ceramics. A high 
degree of chemical-and-mechanical-process flexibility 
will be required in the separations plants to handle such 
a variety of materials. Although present operations are 
concerned with aqueous processes, alternate processes 
may be developed. Isotope or specific-fission-product 
recovery from waste may also become important. In 
the field of design, efforts will continue toward develop 
ing simpler equipment with more application of stand- 
ardized, interchangeable, and readily replaceable parts 
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Gas-TURBINE locomotives on the Union Pacific have 
never been required to endure a tropical monsoon nor 
negotiate passage through a typhoon or hurricane, but 
there are few other climatic experiences that have been 
missed 

Currently the 25 gas-tcurbine locomotives are assigned 
to freight service between Council Bluffs, Iowa, and 
Ogden, Utah. This run starts at 1000 ft elevation at the 
Missouri River, climbs steadily for 500 miles across 
Nebraska to 6000 ft elevation at Cheyenne. Thirty-nine 
miles west of Cheyenne the line peaks at 8000 ft elevation 
and then runs across Wyoming on a high rugged plateau, 
never dropping below 6000 ft elevation. The last 65 
miles of the route drop down Weber Canyon in Utah to 
Ogden at 4300 ft elevation 

Weather conditions across the 1000-mile territory 
vary from hot and humid to very dry and dusty. Amb 
ent temperatures from —30 F to +90 and 100 F are not 
uncommon. Dust and sand storms driven by high winds 
occur regularly. In winter it is not unusual to run 
through a horizontal blizzard with little if any snow 
stopping on the ground 

During operation the machine ts subject to considera 
ble vibration and shock from the rail and drawbar 
In addition, surrounding air is contaminated 


effects 
It is not feasible 


with dirt from ballast and rail sanders. 
to provide complete air cleaning because of the large 
cleaning equipment which would be required 

The low grade residual fuel required for economical 
operation ~—- additional! difficulties in combustion 
and fuel han ling and a lds to control complications 

Operating cycles make locomotive gas-turbine service 
much more severe than comparable service in a station 
ary power = or pumping station. Track profile and 
traffic conditions necessitate frequent load cycling be 
tween idle and full power. A large number of shutdowns 
and startups are required to conserve fuel 

The first of the Union Pacific's 25 gas-turbin« 
locomotives, Fig. 1, was delivered in February, 1952 
By the end of August, 1956, one of the turbines had 
accumulated 17,704 fired hours, with the balance gradu 
ating down to a minimum of 7332 hours All of the 27 
turbines, including two spares, have been out for modifi 


powered 


cation and repair at least on 


Maintenance Problems 


maintenance problems 
since a 


years, many 
of which have been solved 
1 


prot lems en ountered would pe too 


four 
som 


In the 
have arisen 
study of all che 


past 


lengthy for this paper, a record of the defects occurring 
pat 
Contributed by the Gas Turbine Power Di n and presented at the 
Gas Turbine Power ( feret Detroit, Mict March |] ] ) f 
Tue AMERICAN Soctet ye Mecnanicar Enc EI ASME Pa 


5 (;TP-4 


JULY, 1957 


Fig. 1 One ot 
Union Pacific 
Railroad's 

25 gas-turbine 
electric freight 
locomotives 

in the shop 

for maintenance 


as-turbine 
maintenance in 


severe service 


By Ross C. Hill 


Union Pacific Railroad Compary, Omala. Neb. 


There are probably some power 
plants which operate under more 
severe conditions than do railroad 
locomotives. However, 

it is apparent that locomotive 

service is a severe test for any type of engine 
and associated control. 

In order to adapt 

equipment designed for aircraft life or 
stationary plant conditions to railroad 
service, much more attention must be 


given to strength and sealing. 
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during August, 1956, has been selected as representative. 
During that month the 25 operating turbines accumu- 
lated an average of 432 fired hours. 

Table 1 shows the number of defects occurring to gas 
turbines and associated control equipment. During 
August there was a total of 22 reported defects with 14 
locomotives involved, The defects can be distributed as 
15 control failures, five turbine-component mechanical 
failures, one case of wear, and one failure due to manu- 
facturing error 

This faule distribution points up the fact that gas 
turbine performance records are being seriously hurt by 
failure of auxiliary components which are not designed 
as well as the machine itself. This is a situation which 
demands attention. Realizing that precise regulation is 
required in order to extract the utmost in efficiency from 
modern machines, the job is only half done when the 
precision control is not mechanically able to do its job 
satisfac torily 

Many of the control failures can be classed as nuisances 
as far as repair costs are concerned, but they are very 
serious from the standpoint of reliable operation and 
costs chargeable to delayed trains 

Attempts to dig deeper into the reason for locomotive 
failures are often very frustrating. In all too many 
cases, the defect is transient and there may be many cases 
before the answer is uncovered 


Analysis of Failures 


For example, on August 24, Locomotive §1, turbine shut 
down for an unexplained reason. This caused a delay of 
two passenger trains and three freight trains. The tur- 
bine could have been restarted with little delay if it were 
not for a secondary failure which ts chronic. The spark 
gap ignition plugs, Fig. 2, are not reliable under the ad 
verse conditions of a ‘Bunker C’’ shutdown. They are 
not able to ignite residual fuel and often become coated 
and ground out while fuel lines are being purged of 
heavy fuel ‘ 

With a reliable ignition system, failures of this nature 
could be relegated to nuisances rather than major delays 
§2 experienced two failures, both of 
which are charged to control. On August 8, No. §2 lost 
2 hr 10 min running time between Grand Island and 
North Platte because the inlet temperature control cut 
the power due to a false indication 

Investigation of the pneumatic-temperature-control 
system disclosed an atr leak ata flare fitting. This failure 
is Chargeable to poor selection of material, copper tubing, 
and the use of a flare connection at a point subject to 
high-frequency vibration 

The second failure occurred on August 8, delaying a 
train 1 hr and 30 min between Cheyenne and Laramie 
while getting a helper engine. While the indication was 
the same as for the previous failure, investigation failed 
ro de velop the reason. Following the investigation, the 
trouble did not recur 

On August 11, Locomotive 54 lost 40 min running time 
between Council Bluffs and Grand Island because of low 
power. This was again traced to a broken copper tube 
at a flared connection 

On August 24, Locomotive $4, turbine died at Echo 
eastbound 1n Weber Canyon. It was necessary to get 
another locomotive because the turbine would not fire 
It was necessary for main 


Locomotive 


Three trains were delayed 
tenance forces to make temporary repairs to high-voltage 


640 


Table 1 Gas Turbine and Control Defects—-August, 1956 
Distribution 
Locomotive No. of Mechani- 
number failures Control cal Wear Error 
51 l ] 
52 2 2 
34 ,] 2 ] 
55 l ] 
56 ] ] 
55 5 ] ] l 
59 ! l 
61 ] ] 
65 2 ? 
67 l ] 
69 2 2 
70 2 J ] 
73 ] ] 
75 l | 
14 22 15 5 l ] 


Note: Table shows only defects pertaining to gas turbine and gas 
turbine control 


ignition-plug leads before the turbine could be started. 
Possible cause of the initial failure was located in a 
failed relay coil in one of the parallel flame-detector cir- 
cuits. Ignition leads cause periodic trouble from insula 
tion failure. Flame-detector circuits handle relatively 
weak signals generated by thermopiles. These are sub 
ject to trouble from insulation failure and high resistance 
junctions 

On August 8, Locomotive 54 was charged with un 
scheduled shop time to change out a failed atomizing air 
compressor, Fig. 3. This is a two-stage centrifugal com- 
pressor which boosts main-compressor discharge air 
approximately 2 to 1 for the air-atomizing fuel nozzles 
Ic is driven by an extension from the turbine shaft 
Impeller speed is approximately 52,500 rpm. The sleeve 
bearings on the impeller shafts have been judged to be 
marginal, since the majority of compressor failures have 
come from failed bearings. Bearings and shaft seals have 
been redesigned to improve the condition. It has been 
necessary to apply large vents from the bearing housing 
to prevent pressurizing the lube-oil tank through the 
bearing drains. Prior to this modification, it was pos 
sible to blow all the oi] out of the tank and fail the cur 
bine bearings 

On August 6, Locomotive $5 was held for unscheduled 
work consisting of replacing an electrically grounded 
flame-detector panel. Failure of the panels usually ts 
caused by failed insulation 

On August 15, Locomotive 56 was held to change the 
atomizing air compressor because of slight pressurization 
of the lube-oil tank. This was not an effective remedy, so 
the locomotive was again held while investigation de 
termined that the source of pressurization was in turbine 
main-bearing seals. It was necessary to remove the tur 
bine and dismantle it to learn that the No. 3 bearing seal 
was worn due to vibration introduced by a clearance fit 
instead of the required interference fit of the spline hub 
at the flexible connection between turbine and compres 
This minor mechanical! fault took the turbine out 
It was unfortunate 


sor. 
of service for 9 days during August 
that the failure occurred while the spare turbine was not 
available during compressor reblading. This machine 
had accumulated a total of 15,463 hr since it was put into 
service in February, 1952. It had been operated only 369 
hr since the last disassembly to replace bearings wiped 
because the lube-oil tank had been blown dry 

On August 6, Locomotive 58, turbine failed to fire 
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Fig. 2 Spark-gap ignition-plug assembly for gas-turbine elec- 








tric locomotive (1 piston; body; 3 nut; 4 lock washer; 
5 bolt; 6 cap; 7 bushing; 8 spring; 9 core assembly; 10 
bushing) 
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Fig. 3 The atomizing air compressor, a two-stage centrifugal 


unit which boosts main-compressor discharge air approxi- 
mately 2 to 1 for the air-atomizing fuel nozzles, is driven by an 
extension from the turbine shaft 


of 30 to 50 min 
c10n developed that both 


In addition, the turbine 


aving North Platte, resulting in delays 
manifest Inspec 
park-plug leads were shorted 


to five trains 


alternator-field contactor was sticking, — it im 
possible to complete the turbine-cranking cycl 
On August 11, Locomotive 58, turbine 1 50 


ssfully after shutdown 
adjustments in 


min on being unable to crank succ 


for test group to mak temperature con 
trol 
58 lost 1 hr 30 min running 


Bitter Creck of 


On August 15, Locomotiv: 
time 
low 


between Green River and because 

power turbine This defect was caused by erode 
ompressor blading, Figs. 4 and 5, which resulted in loss 
I compressor elriciency an | net powcr Bla le erosion on 
the compressors is not fully pinned down at present, but 
the tentative pattern indicates that 


yuire reblading at 15,000 hr 


ompressors will re 


about under present condi 
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Fig. 4 Blade erosion on the compressor rotor is not fully 
understood, but the tentative pattern indicates that compres- 
sors will require reblading at about 15,000 hours under pres 
ent conditions 





5 


Blade 
occurs on the tips of the rotor blades and at the roots of the 
stator blades; hence excessive centrifugal stresses do not occur 
as a result of wear 


Fig. erosion on the stator Erosion 


compressor 


tions. Erosion conditions appear to be worse on thi 
Wyoming Division, possibly due to the presence of fin 
cinders from coal-burning steam locomoti One tur 
bine which operated for 3000 hours between Los Angel 
and Las Vegas showed a much slower-than-average 
rosion rate even though operation was in desert terrt 
tory with occasional sand storms. On this run there are 
no cinders and no overhead coal chute Compressor att 
inlets are now on the roof of the locomotive with no 
filtering This has eliminated blade fouling which 
yccurred when air was taken inside the cab through v1 
ous impingement-type filters. As seen in Figs. 4 and § 
bla le erosion occurs at th Ci} » of the rotor blad and at 

the roots of stator blad [his 1s fortunate since exce 
S1V¢ ntrifugal ser lo not occur as a result of wear 
LACOMOtI VE 58 suffered further delay at Rawlins on 
August 15 due to failure of a wire-reinforced opren 
64) 





Fig.6 Turbine control devices for a Union Pacific gas-turbine 
electric locomotive. Several failures resulted from trouble 
with relays and other regulators. 


used as a flexible connection between locomotive 
The hose carries diese] 
Age of the hose 


hose 
piping and turbine-fucl pump 
fuel used as fuel-pump-control oil 
could not be determined 

On August 1, Locomotive 59 lost 30 min running time 
between Sidney and Cheyenne due to low turbine power. 
Investigation developed a cracked bellows in a pneu- 
matic temperature-control device giving false indication 
of excessive temperature. The fatlure of the bellows was 
lue to fatigue caused by vibration 

On August 24, Locomotive 61 experienced a similar 
Temporary repairs were made by bypassing the 

relay involved without temperature 
This raises doubts as to whether the device ts 


faslure 
pneumati 
control 


loss of 


necessary 

On August 10, Locomotive 
train departing from Cheyenne because the turbine quit 
firing. Investigation developed that failure was caused 
by movement of a plastic-insert-type lock nut which 


65 was removed from a 


loosened from vibration 

On August 29, Locomotive 65, 
mosa resulting in a l-hr §-min delay 
to develop a reason for the failure 

On August 24, Locomotive 67, turbine would not fire 
at Ogden. Investigation developed that both high 
voltage-ignition-plug leads had fatled 

On August 8, Locomotive 69 delayed 1 hr 30 min leay 
Investigation disclosed that a pneumati 


turbine died at Her 
Inspection failed 


ing Rawlins 
type time-delay relay, Fig. 6, used in the cranking cycle 
failed to function. This prevented completion of crank 
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On August 12, Locomotive 69, turbine quit firing. 
Investigation finally developed that erratic operation of 
the fuel regulator was responsible. 

On August 6, Locomotive 70 was held to change a 
failed atomizing air compressor. Investigation de- 
veloped that failure was caused by excessive turbine 
vibration. After the turbine was disassembled, source 
of the vibration was traced to a manufacturing error. A 
short turbine-rotor shaft at the No. 3 bearing resulted in 
a short interference fit at the spline hub. The short fit 
wore excessively after 1989 hr 

On August 12, Locomotive 73, turbine died west of 
Laramic. The train was delayed 2 hr 30 min with three 
other trains held up from 30 min to 1 hr while obtaining 
a replacement locomotive. The trouble was found in the 
fuel regulator, which had jammed and stripped gears 
in the drive mechanism. 

On August 12, Locomotive 75, turbine quit firing de- 
parting from Cheyenne. Defect was traced to air leakage 
from wire-reinforced hoses used in connections to tur- 
bine-temperature control panel. Hose had become po- 
rous due to baking from external heat in the vicinity. 
This was another case of poor material selection. 


Conclusions 


While it is indeed true that railroad inspection and 
maintenance practices are not overly elaborate, the ma 
jority of failures detailed above must be charged to the 
fact that control devices and auxiliary equipment de- 
signed primarily for stationary service usually lack the 
ruggedness and simplicity needed for railroad service. 

In the trend toward automatic operation there is a 
tendency on the part of contro! designers to make con 
trol systems overly complicated. There is also a tend- 
ency to overcome faults in control devices by the addi 
tion of another device rather than correcting the basic 
fault 

To date, the Union Pacific has not accumulated suffi- 

ient gas-turbine experience to assign an estimated life 
ro turbine components. During this development period 
there have been so many modifications that life data on 
There have been some 
items such as 
combustion chambers, but it is still too 


most components are very clouded 
spectacular om OAT Mey in individual 


fuel nozzles anc 
early to tell where developments will lead 

The foregoing detailed analysis might leave 
pression that gas turbines are too unreliable for locomo 
tive power plants. A brief look at the performance 
record shows that the opposite is true. During the same 
month of August the active fleet of turbine locomotives 
averaged 12,026 miles, which was considerably better 
than any other type of freight locomotive assigned to 
the same district. The turbines handled 18.2 per cent of 
the freight hauled on the Eastern District and 11.5 per 
cent of the freight on the entire system. Records show 
that the turbine failures detailed here occurred at a 
rate of only 8.7 per 100,000 miles, which ts not a bad 
move trains 


the im 


record These locomotives consistently 
faster than other types of freight power, with the August 
average being 34.95 train miles per train hr. This 1s 6 
mph faster than comparable diesel-electric units. This 
performance 1s very attractive to the Union Pacific in tts 
constant effort to speed up freight movement. While 
failures cannot be ignored, they can be endured during 
the development of a power plant which excels in per 
formance 
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Fig. 1 General ar- 
rangement of the 
Austin gas turbine 








Fig.2 The Austin gas turbine 
was tested in a_ production- 
model body, the 1950 Sheer- 
line which is normally powered 
by a 120-hp piston engine 





Gas-Turbine Automobiles 


High-specific power, extended life from the lack of piston fric- 
tion, and the absence of the vibrational forces which accom- 
pany reciprocating action, low lubricating-oil consumption, 
and no cooling water, are advantages cited for these vehicles 


Tne gas turbine is currently being applied to both 
nuclear and conventional power generation, and air and 


rail transportation. Several automobile manufacturers 


are experimenting with road vehicle applications. The 
essentials of two development — abroad for 
automotive application are condensed here. Further 


details are available in the original papers 


Austin Gas Turbine’ 


In 1949 the Austin Motor Company decided to invest 
gate the possibilities of gas turbines for automobile and 
small 26 meres usage, although there ts still plenty of 
potential development left in the conventional piston 
engine in the direction of increased compression ratios and 
5 aie friction losses. The larger and more expensive 
passenger vehicle was chosen for development since gas 


turbine costs do not come down pro rata with hors: 
power 

Based on tw pay ntributed by the Gas Turbi Power Di 
and presented at the Gas Turbine Power Conferer Detroit, Mict 
March 18-21, 1957, of Tue American Sociery or Mecnanicat Ene 
NEERS 

2**The Austin Vehicle Gas Turt by |. H. Weaving, chicfr ar 
ngineer, Austin Motor Company I gbridg I gham, England 
Condensed from ASME Paper No. § (TP 
JULY, 1957 


Design 


The main factors that influenced the design were: (4) 
That it should incorporate all the components ultimately 
necessary to give an engine which would have a fuel 
consumption competitive with the piston counterpart, 
6) that it could, with manufacturing development, be 
produced at an economical price; and (c) that it would be 
safe and reliable 

From the price 
Was rejcc ted and, in order to provide a reasonable pres 
sure ratio of 4:1 or a little over, a two-stage centrifugal 
compressor was The general arrangement 1s 
shown diagrammatically in Fig. 1. A legend of the 
various stations referred to in this paper 1s designated by 
numbers O to 12 on this diagram. With a two-stage 
compressor rotational specds and stresses can be ke pe 
down and, in addition, there ts the possibility of higher 
cycle temperatures than would be desirable with a single 


axial 


considerations an compressor 


chos n 


stag 
A three-stage axial turbin 
being followed by 
Although having twice as many turbine wheels 


was used to drive the com 


pressor a single-stage axtal-power 


turbin 
as absolute ly necessary ; 
the same blade section throughout, and stress« 
Consequently, a simp! 


design made it possible to use 
s were kept 
pin fixing 


at re asonabk valuc 
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Fig 


4 


wWuo (HP H 


Austin road-load fuel consumption—actual 


and target, in imperial gallons 


Gsas-generator rotor 
for Austin turbine 


Fig. 5 
assembly 


blades was used, as can be seen in Fig. § 


the gas-generator rotor complet 


for th 
which shows 

lt was realized that even with the higher pressure ratios 
possible with two stages, a heat exchanger would still b 
essential for part loads and also advantageous for full 


as | arat 


load conditions 

However, ic was a difficult problem to decide the best 
type of heat exchanger for the vehicle application The 
regenerator 1s attractive, particularly in 
the weight and size of the matrix compares 
favorably with chat of che or recuperative typ 
But, leakage from the 
xhaust must be kept low or the advantages are mainly 
lost This sealing has to be accomplished in the face 
of an adverse temperature and there is the 
further complication of providing a suitable drive of low 
speed Alchough by no means rejecting the concept of 
the regenerator, because of these difficulties it was dé 
cided that the recuperator was the better proposition for 


rotary vcry 
theory as 
Static 


high-pressure air side to the 


condition 


initial work 

Considering the recuperator, with a contraflow type 
there is no actual limitation to the thermal ratio attaina 
ble, but in a passenger vehicle, space and weight limita 
tions preclude anything much above 0.8 thermal ratio at 
full load, and for the same reasons about a 4 per cent total 


pressure drop for air and exhaust sides together must be 


accepted. Calculation shows that with an unmixed 
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cross-flow heat exchanger the economic limit of thermal 
ratio is considered to be about 0.65, but this type has 
the advantage of much simplified end connections and 
lucting arrangements, and for these reasons it was decided 
to use a cross-flow heat exchanger on the first experi 
mental engine. We consider it should show up all the 
major problems, although we realize that we should not 
get the fuel consumptions which ultimately would be 
necessary. In actual construction, two heat-exchanger 
blocks were situated on the the turbine in 
pannicr fashion, the matrix being a secondary surface 
type made up of corrugated sheets and spacers [hese 
were manufactured to our design by Marston Excelsior, 
Ltd., Wolverhampton, who developed the technique of 


sides of 


manufacture 

For combustion a single 
atomizer was developed by Joseph Lucas Ltd 
was mounted over the top of the unit 

Auxiliaries are driven from the shaft at 
the rear of the compressor and there is a two-stage helical 
spur-gear reduction box from the power turbine feeding 
into a reversing gear box of the planetary type which was 
lesigned and made by Hobbs Transmission Ltd 

Chis turbine unit was designed for 120 bhp with an 
air-mass flow of approximately 3 |b per se 

Present results show that we still have a long way to go 
to supersede the piston engine from a point of view of fue! 
consumption. However, target calculations show that 
equality in this direction should be obtainable with 
Even with the increased com 


chamber with spill-typ 


, and this 


( ompre ssor 


reasonable development 
pressor and turbine-component efficiencies so desirable, a 
heat exchanger of at least 0.8 thermal ratio will be re 
quired 

The other well-known limitation of the turbine vehicle 
is the delay in acceleration from while the gas 
generator portion of the unit ts specding up. But to off 
set these present shortcomings are many advantages 
which have been enumerated by other authors. The 
most important of these we consider to be high specific 
power, long life due to no rubbing parts like pistons, 
absence of large vibrational forces due to reciprocating 


rest 
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parts which even in a balanced crank configuration re 
quire heavy internal construction, low lubricating-oil 
consumption, and no cooling water. In view of these 
substantial advantages we feel that the turbine has an 
optimistic future, even for vehicles, which bitter experi 
ence has shown us to be the most difficult of applications, 
owing to the wide range of speeds and loads 
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Fiat Gas Turbine 


Fiat began development of a gas-turbine engine in 
1948. Because specialists in this field in Italy were few 
and needed for work, engineers with 
general automotive background were assigned, and con 
servative initial design data were chosen. A _ power 
rating of 200 hp was selected for the first engine, 
nated Type 800] 


acronautical 


desig 


Design 


{ gas-turbine cycle without heat recovery was selected 
because of the bulk of a conventional heat exchanger and 
the uncertainty of the development of a rotating heat 
exchanger. A high-pressure ratio was used in an effort 
to minimiz fuel Finally, the 
torquc requirements were realized by use of a two-shaft 
arrangement with a free-power turbine 
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The necessity of installing the engine in an automobile 
as well as the geometrical characteristics influenced the 
engine structure. The problem of installation was exam 
ined simultancously with the first engine plans. After 
analyzing several solutions, the rear-mounted arrange 
ment was chosen 

Engine dimensions were established on the 
data from service-proved turbines as well as of results 
It was, in fact, during this stage 


basis ot 


from computations 
that the conservative design figures were taken as a basis 
Consequently, during the development stage 1t was possi 
ble to increase appreciably the initial design power rating 
by exploiting the working potentials of major parts 

A long series of engine-part laboratory tests was run in 
parallel with the theoretical development. Thus when 
the design reached the final stage many components were 
already far advanced 

Now, after four years of tests —in che 
on the car--the appearance of the engine structure ts as 
illustrated in Fig. 6 and as shown schematically in Fig 


laboratory and 


\ two Stage Pas-pencrator Compressor and curbine 
were adopted by Fiat to make the 7 to | pressure ratio 
possible. This ratio corresponds to the minimum fuel 
consumption obtainable at a combustion temperature of 
800 ¢ Location of the has been inverted 
to shorten the engine and this 1s why the air intake 1s 
in a central position 

Because of using a two-stage « es ssor the high-speed 
shaft is long. It is therefore divided with one shaft for 
the compressor, Fig. 9, and one for the turbine, Fig. 10 
Each ts carried by a ball bearing and a plain bearing and 
they are connected by splined sleeves. The same divided 
shaft arrangement was adopted for the power-tur 
bine shaft which 1s coaxial with the hollow gas-genera 
tor shaft, being mounted in its bore The main re 
duction gear incorporates a two-speed gear changer 
which, however, cannot be used when the engine 1: 
Its purpose is to permit car-performance test: 


compre ssor 


running 


Fig.G External view of the 
Fiat 8001 gas turbine 


Fig. 7 Longitudinal section 
through the 8001 
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Fig. 8 Power output of the 8001 gas turbine 


with two different gear speeds without having to dis 
assemble the engine. Along with the car differential 
unit the engine incorporates a hand brake which is re- 
placed by a power take-off during rig tests 

There are three straight-flow combustion chambers, 
each equipped with a simple swirl atomizer injecting 
downstream. The single surface-discharge yey plug ts 
located in the central chamber. Ignition for the two 
side chambers is obtained through small interconnecting 
ducts. The fuel system includes the atomizers, a booster 
pump, filter, plunger-type injection pump, and a throttle 

The lubrication system is composed of a gear-type 
delivery and two gear-type scavenge pumps. the system 
is divided into two sections —a high-pressure primary cir- 
cuit and a low-pressure secondary circuit. In the primary 
circuit, pressure is governed by a conventional pressure 
relief valve, while in the secondary, this task is accom 
plished by a pressure-reducer valve drawing oil from the 
primary circuit. The high-pressure circuit feeds all 
plain bearings and the sprays for main gear lubrication 
Che low-pressure circuit lubricates only the high-speed 
ball bearings. The oil filter is of the full-flow type. A 
conventional truck-type starter motor is used for start 
ing 

Problems developed from two fundamental causes: high 
temperature and high speed. In the 8001 turbine, and 
generally in small turbines, undesirable heat transfer is 
increased by the low Reynolds numbers and by the rela 
tively wider wetted surfaces. The small dimensions also 
reduce the comparable amount of cooling fluids that can 
be brought to hot areas. The result of these factors ts a 
noticeable temperature rise throughout the engine 

rhe use of an Mg-Zr alloy in place of an aluminum one 
for the compressor housings improved the heat-resistant 
properties of the compressor housings 

[he turbine housing was modified to provide better 
support and permit symmetrical expansion to 
eliminate rubbing in the turbines and sagging under 
extreme heat 

Oil cooling was provided to extend the operating tem 
perature limits of the bearings. To obtain satisfactory 
performance of the gas-generator bearings at high speeds, 
the cages were made of forged brass, the wearing surfaces 
were silver plated, and the cages redesigned to ride on 


tree 


the outer races 
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Fig. 9 Two-stage compressor rotor for the Fiat 8001 


Engine Operation 


The design of a governor that would control all possi- 
ble engine characteristics would be too complex, and 
at present the engine is controlled by a throttle valve. 
Acceleration is controlled by the driver who observes the 
indication of temperature upstream from the turbine and 
regulates the accelerator accordingly. He also observes 
an rpm indicator for possible engine overspeed. 

Engine Starting. To start the engine it is necessary to 
first bring the throttle to idle position and then close 
the engine electrical circuit. This energizes both the 
spark plug and the starter solenoid. The starter solenoid 
engages the clutch and at the same time closes the main 
starter circuit. The starter accelerates the gas generator 
to about 5000 rpm at which speed fuel is ignited by the 
spark plug. With the aid of combustion gases, the 
starter accelerates the gas generator to about 10,000 rpm 
at which point the engine 1s self-sustaining. The driver 
now releases the starter button deenergizing the electrical 
circuit. The entire starting cycle takes about 15 sec. 

Acceleration. In automotive applications, besides 
steady-load performance, acceleration characteristics also 
are very important. The most significant index from 
this viewpoint is the time required to bring the gas gen 
erator from idle tofull load. This time is minimum when 
the largest amount of fuel is fed without exceeding the 
highest allowable temperature on turbines. This tem 
perature, being a transient temperature, may differ 
from that corresponding to steady full load 


Future Developments 


The ee of present road vehicles has been af 


fected deeply by the reciprocating-engine characteristics. 
If this type of engine were replaced by the gas turbine, the 
entire vehicle ante should be revised because the 
characteristics of the two engines are quite different 
For this reason, to evaluate the chance of success of the 
gas turbine in the automotive field, a comparison between 
the two types of engine would be inconclusive. The 
comparison must be extended to the whole vehicles they 
aad drive. In other words, the success of gas turbines 
depends upon the possibility of equaling or even im- 
proving with a gas-turbine vehicle the performance and 
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Fig. 10 


costs of the reciprocating-engine vehicle. Main per 
formance data to be considered are: useful load; maximum 
speed; driving, acceleration, and braking characteristics; 
servicing and overhauling requirements. The costs to 
be considered are those of vehicle (engine included), 
fuel oil, and spare parts. Some of these factors have 
been investigated already, but for many of them the 
available data are very scanty. Under this condition it 
is impossible to reach reliable conclusions and any 
anticipation would have little or no meaning The 
discussion is therefore restricted to some considerations 
on the main problems that must be solved before the gas 
turbine may successfully replace the reciprocating engine 
in road vehicles 

Choice of the Gas-Turbine Cycle. If it were possible to 
reduce the weight of the vehicle power plant, the total 
weight of the unloaded vehicle also could be decreased 
Then the payload of trucks could be increased and the 
larger income would pay for an incidental higher specific 
fuel consumption of the engine. For cars, with the 
same passengers, the lighter engine would lower the to 
tal vehicle weight. This weight directly affects the 
power required by acceleration, climb and, to a lesser 
extent, speed ; therefore the engine rated power ¢ ould be 
lowered and a higher specific fuel consumption could 
be allowed without changing the total consumption 

These considerations must be kept in mind when 
choosing the gas-turbine cycle for automotive applica 
So far, the cycles used are of the simple and re 
generative type All other cycles with intercooling or 
reheating have been discarded being too complex. The 
most important difference between simple-cycle and rx 
generative-cycle engines is in the weight, which is lower 
and in the specific fuel consumption 
Therefore it is very difficult 


tions 


in the former type, 
which ts lower in the latter 
to say which of the two types would be more suitabk 
for vehicle propulsion 

Layout and Constructional Problems 
chosen cycle, also propulsion requirements and perform 
ance of each element will influence the engine layout 
All present automotive gas turbines, for propulsion re 
quirements, are of the two-shaft type with free-power 
turbine and it ts likely that they will continue to be so 
in the future. Better performance justifies the general 
use of centrifugal compressor and axial-flow turbines 


In addition to th 
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Two-stage turbine rotor for the Fiat 8001 gas turbine 
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Fig. 11 Specific fuel consumption of the Fiat 
Accessories. In present road vehicles, accessory units 
Operate at speeds of the same order of those of the 


reciprocating engines on which they are fitted rhe 
same should happen for accessories used with the gas 
turbines of high rotational speeds. If it were possible to 
increase Operating speed of starters, generators, fuc l, and 
oil pumps, the auxiliary reduction gear would be simpler 
and the units would be smaller and lighter. Progress 
in this direction is limited by cavitation in pumps and 
brush wear in electrical machines 
Other Problems. The success of the 
turbine will depend also on the solution of the power 
This problem is connected with 


automotive pas 
transmission problem 
chassis design and therefore ts outside the scope of this 


paper. 


Conclusions 


Results hitherto obtained with the 8001 automotive 
gas turbine justify the pursuit of the development work 
Though fairly good, present performance can be im 
proved both in output and in specific fuel consumption 
[he engine, on account of its excessive power and per 
haps also of the thermal cycle, will certainly not be the 
likely reciprocating engine in auto 
motive application 

If applied to automotive traction, gas turbines will in 
volve new solutions both in chassis and body Phes« 
solutions have yet to be investigated in detail and ther 
fore it is impossible to anticipate whether the new typ 
of engine will replace the reciprocating engine. Assum 
ing this will happen, the substitution will be earlier and 
more extensive in the United States where passenger cat 
power ratings exceed 200 hp, rather than in 


substitute of the 


average 
Europe where the average power hardly reaches 60 hp 
Because of the difficulties involved in developing a gas 
with such a low power output, in Europe —at 

applications will be limited to larger ot 


turbine 
least initially 
sports cars requiring over 100 hp 

The advent of the gas turbine on commercial, indus 
trial, and military vehicles is favored by the higher 
power ratings both in the United States and in Europe; 
as a truck power plant it is adversely affected by the 
more stringent economical and life requirements of the 
ommercial transportation field 
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Increasing responsibility for management, a wide variety of 
interests and specialties, broad education in the engineering 
sciences, and the ability to communicate are some of the ..- 


8 MANY of you are awarc, there is im existence a joint 
lechnical Committee of the Engineers’ Council for Pro 
fessional Development and the Engineers Joint Council, 
chaired by Morris D. Hooven, which has submitted a 
proposal for an extremely broad and searching survey 
of the entire engineering profession to be undertaken in 
the near future. Among the hundreds of questions to be 
answered by such a survey would be 


> What ts an engineer? 

> What areas of activity constitute engineering? 

> What are the legitimate major branches of engi 
neering? 

Pe Are there different levels of engineering, and if so, 
how may one be delineated from the other? 


Thorndike Saville in his president's report to ECPD 
this year has said: “‘This proposal constitutes the greatest 
challenge which has ever confronted the engineering 
profession Ie will require the best leadership of 
which the profession ts capable, assisted by a few out- 
standing citizens from other walks of life who are ob 
about the role of engineering in 
Ie will require imaginative 
based upon recent sur 


jective ly conce rned 
technological civilization 
organization and conduct, and, 
veys with somewhat similar objectives by other less 
complex professions, it will continue for two or thre 
years, and may cost upward of a million dollars."’ 

Any statements regarding ‘The Distinguishing Char 
acteristics of Mechanical Engineers’’ may quite 
sibly be proved wrong by such a survey, nevertheless the 
topic will be discussed with confidence that there will 
be no lasting ill effect in view of this 


pos 


What Is Meant by the Term "Engineering"? 


In any discussion it is rather hard to determine just 
what is meant by the term ‘‘engineering.’” Do we mean 
a designation of an educational program, a profession, 
an attitude of mind, a function, or a process? 

The educational process of producing an engineer has 
two objectives, according to the ASEE Report on the 
Evaluation of Engineering Education. The first objec 
tive, the technical goal of engineering education, ts 
preparation fot the performance of the functions of 
analysis and creative design, or of the functions of con 
struction, production, or operation, where a full knowl 
edge of the analysis and design of the structure, machine, 
It also involves mastery of the 
principles with any 

ling a knowledge of their 


or process is essential 
fundamental scientiix associated 
branch of engineering, inclu 
limitations and of their applications to particular prob 
lems, such as the development of materials, machines, 
or structures as well as the ability to make critical scien 
tific and economic analyses, and to organize these into 
clear, concise, and convincing oral or written reports 
The second objective, the broad social goal of engi 


neering education, includes the development of leader 
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ship, the inculcation of a deep sense of professional 
ethics, and the general education of the individual 
These broad objectives include an understanding of the 
evolution of society and of the impact of technology on 
it; an acquaintance with, and appreciation of the herit 
age of, other cultural fields; and the development of both 
a personal philosophy which will insure satisfaction 
in the pursuit of a productive life and a sense of moral 
and ethical values consistent with the career of a profes 
sional engineer. 

Definitions of engineering as a profession or a function 
are constantly being given, revised, and restated. Per 
haps the most thought of which a large number of people 
has been devoted to is the definition suggested by a sub 
committee of the Recognition Committee of ECPD 

The Committee's suggested definition is as follows 

“Engineering 1s the profession in which a knowledge 
of the mathematical and physical sciences gained by 
study, experience, and practice is applied with judgment 
to develop ways to utilize, economically, the materials 
and forces of nature for the progressive well-being of 
mankind 


What or Wh Is an Engineer? 


The variation arising when we ask the question ‘*What 
or Who ts an Engineer?”’ is often a matter of attitude or of 
opinion. The graduate of an engineering college is very 
likely to define an engineer as one who graduates from an 
engineering college. Nonengineers are prone to think 
of an individual in command of a steam locomotive, 
or someone who likes tinkering with engines and machin 
ery. It has been stated that many of the mechanics who 
tinkered with and ran the carly mine-shaft and canal 
lock machinery in England merely put on white shirts 
to become mechanical engineers. Unfortunately, a great 
many high-school students and their counselors still 
have this picture, judging from the high-school back 
grounds and interest patterns of some of the young men 
attempting to enter engineering colleges. Then there 
is the version of the PhD tn mathematics, physics, or 
chemistry who thinks of the engineer as a sort of 
watered-down scientist who puts into use the things the 
scientist learned long ago. This springs from the fact 
that many scientists have less of a conception of engi 
neering than engineers have of science 

An impersonal concept of engineers often develops 
among employers who regard them as groups of brains or 
talent rather than as individuals 


Distinguishing Characteristics of Mechanical Engineers 


In attempting to identify some of the distinguishing 
characteristics of a mechanical engineer, we might look 
first at the preparation received in undergraduate cur 
ricula 

The American Society for Engineering Education in the 
report of its committee on the Evaluation of Engineering 
Education suggests that engineering scicnce stems from 
two mechanical phenomena of solids, 


basic areas 
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..Distinguishing characteristics of 


liquids, and gases; It says 
that a common practice Is tO subx 


following six engineering sciences 


and electrical a pe ae 
ivide these into the 


1 Mechanics of solids dynamics, and strength of 


matcrials 


Statics 


2 Fluid mechanics 
3 Thermodynamics 
+ Transfer and rate mechanisms (heat, mass, and momen 
tum transtict 

| ctronics 


§ Electrical theory (fields, circuits, and 


6 Nature and properties of materials (relating particle and 


agercgatec structure to propertics 


Few existing curricula contain all six despite wide 
agreement as to their basic desirability. However, it is 
significant that mechanical-engineering curricula have 
usually included more of these than other engineering 
curricula Perhaps, then, one of the distinguishing 
characteristics of the mechanical-engineering graduate 
is breadth of foundation in the engineering sciences 

The advantages of such breadth of preparation wer 
admirably expressed by Alfred P. Sloan, Jr., when he 
rece ived the Hoove r Medal in October, 1954 

Almost every schoolboy knows that our contempo 
rary civilization is basically a technological culture 
The relatively high level of wealth and productivity of 
the twentieth century ts constantly expanding personal 
income The century's unprecedented and continually 
advancing standard of living is a phenomenon almost 
wholly dependent on technology. Our wealth, produc 
tion, and standard of living are primarily the product of 
the engineer. It is he who has capitalized the funda 
mental knowledge flowing from basic research, suppl 
mented that knowledge with his own experience, and 
transformed it most effectively into better ways of doing 
and living. It may be said that the engineer typifies the 
twenticth century He 1s particularly representative of 
its culture Without his genius and the vast contribu 
tion he has made in design, engineering, and production, 
on the material side of our existence, Our contemporary 
life could never have reached tts pres 

Perhaps the paix s lack of understanding of th 
ngineer's expand d activity lies in the fact that it ts 


nt standards 


only recently that he has entered broadly into the area 
of directing and managing the civilization to which he 
has contributed so much. Perhaps it ts because, after 
all, he is himself largely a product of the twentieth cen 
tury As a matter of fact,-it ts only within the past 
generation or so that there has been a broad tendency 
mn th part Ol the cnyginecring prot ssion to move out of 
its technical boundaries and assume responsibilities in 
the management, direction, and leader hip of our eco 
nomic, social, and national affair 

Such an evolution in the responsibilities of the engi 


neering profession 1s both logical and desirable. Certainly 
it is a proper assumption that he who has done so much 


to create our culture must have the necessary competenc 


to guide and direct it; and it 1s appropriate that he 
should have the opportunity to do so in a major way 
But there are other substantial reasons why the engi 
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By Guy R. Cowing, Mem. ASME 


President and Director, General Motors Institute, Flint, Mich 


neer should play a large part in the direction of our so 
ciety 

In the first place, we need the engineering point of view 
Now, more than evet And in the future, vastly more 
so than the organization direction of 
large-scale enterprises, economic or social, we need the 
respect that the engineer has for basic facts. We need 
his analytical frame of mind. We need his imagination 
We need his contact with interpretation and control of 
the physical forces. Such ts the type of discipline, as | 
see it, that is sure to contribute to a maximum degree of 


now In and 


order and sense in our complicated economy and promot 
the best and most eflicient use 
both human and material 


of our national resource: 


Engineers in Management 


Some years ago the American Institute of Management 
from a study of more than 2000 companies, s¢ lected 238 
as being excellently managed, and then analyzed thi 
background training of the presidents of 159 of thesé 
companies. The companies had an aggregate sales vol 
ume of nearly $50 billion, and were scattered throughout 
74 different industries. Engineers were found to 
number all other professional people as presidents of 
these representative 

Thirty-three per « 


out 


corporations 

ent of these men had come up to th 
presidency by the engineering Most of thes 
were mechanical engineers, but there a liberal 
chemical, and mining 
engineers 


rout 
was also 
representation of civil, electrical, 
engineers Interestingly, the proportion of 
serving as presidents or chairmen of the board has greatly 


| a few years ago it was only 20 


increased in recent years 
per cent 


At one time within the past few years, five of our great 


industrial enterprises simultaneously had engineer 
erving as their chief executives. These were the presi 
ients of Bethlehem Steel, United States Steel, and Gen 
eral Motors; and the chairmen of the boards of Stand 


ard Oil of New Jersey, and the General Electric Company 

Perhaps, then, a second characteristic of the mechanical 
ngineer is the readiness with which accept 
him for a wide variety of assignments 


industry 
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In General Motors, mechanical engineers perform an 
extremely wide variety of tasks from the top management 
of a manufacturing plant to the design of an assembly 
fixture for sealed-beam headlights. He may be found 
working with spark plugs, radiators, bombsights, 
automatic pilots, Pall bearings, gas turbines, hydraulic 
transmissions, shock absorbers, diesel engines, 2-cycle 
marine gas engines, refrigerators, dehumidifiers, radia- 
tor caps, automotive clocks, domestic oil furnaces, 
electric motors, deep-well pumps, clothes dryers, auto 
mobile bodies, automotive radios, automatic washing 
machines, voltage regulators, air cleaners, fuel pumps, 
Greyhound buses, diese! locomotives, turn signals, or 
powdered metal bearings —to mention only a few. 

He may be designing the product itself; inventing new 
products; testing the produce, its components, and the 
materials in it; analyzing its performance and making a 
mathematical analysis of stresses encountered 

He may be engaged in development of the new product, 
getting it reduced to drawings and specifications, and 
in getting it ‘‘engineered”’ for production. 

He may be concerning himself with the development 
of a new production process, or the adaptation of a 
current process to a new product 

He may be utilizing all of his engineering know-how in 
determining the best processes and equipment for the 
mass production of high-quality products 

He may be responsible for the development of a new 
‘in-line’ machine which will replace 32 operators on 38 
different machines 

He may be the project engineer in charge of the de 
sign, installation, and ‘‘debugging’’ of a highly auto 
matic conveyer system for handling 78 different kinds of 
parts between various assembly stations. 

He may be working on the tremendously intricate 
task of designing and developing tools, dies, jigs, as 
sembly fixtures, welding fixtures, and gaging fixtures 
for the production of an automotive body 


Variety of Interests of Mechanical Engineers 


In my opinion, the mechanical engineer professionally 
is also characterized by the variety of his interests and 
specialties. For example, ASME recognizes 23 differ 
ent professional divisions ranging from Aviation to 
Wood Industries, and from Oil and Gas Power to Nuclear 
Engineering. A look at the program of the 1956 Annual 
Meeting of the Society indicates again the wide interests 
and accomplishments of the mechanical engineer 

Where else but in this Society can you find men with 
such widely divergent interests in such topics as 


The Design and Operation of an Electrical Analog of a 
Reciprocating Compressor Installation” 

First-Line Supervisors--How Do They Spend Their Time?’ 

Fatigue of Metals Under Combination of Stresses 

Push-Button Carloading in a Palletized Brewery 

The Utilization of Solar Energy” 

The Collapse Strength of Redundant Beams After Lateral 
Buckling’ 

The Effect of Heavy Rainstorms on J-47 Turbo-Jet Opera 
tion 

Boiler Vibration Caused by Combustion Gas Flow 

A New Containing Polyethet 

Space Law and Sociology’’ (American Rocket Society 


Progress Report on the Continuous Dyeing of Tufted Car 


Chlorine 


pets 
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Perhaps no other branch of engineering is broader in 
its scope. In my opinion, because of the breadth of the 
preparation ata Bre in the usual curriculum and the va- 
riety of not only his activities but his interests, the 
mechanical engineer seems to have a great awareness of 
the basic requirements of the other branches of engi- 
neering, and as a result he is able to co-operate with 
other engineers and has an abundance of ‘‘horse sense”’ 
measured in terms of his ability to communicate with 
them. 

Because of this awareness and grasp in other fields and 
the resultant ability to communicate with others, the 
mechanical engineer frequently finds himself supervising 
others and becomes the ‘‘engineer in charge,"’ the *‘proj- 
ect engineer,”’ or the ‘‘administrative or executive 
engineer.”’ 

Since a great many times he is vitally interested in 
fabrication and manufacturing and cost thereof, he has 
a basis for understanding the problems and viewpoint of 
the administrator or manager, and as a result often finds 
himself in these positions. 

This understanding of other fields on the part of the 
mechanical engineer springs from the fact that he con- 
cerns himself 


> more with dynamics than statics 

> more with kinetic energy than potential energy 

P more with the locomotive than the roadbed 

P more with the automobile, truck, and bus than the 
street, road, or superhighway 

> more with the airplane than the airport 


This means that he is interested in movement, mechan- 
ics, and mechanisms which in some ways are associated 
very closely with implementation, experimentation, 
“tinkering, " and making—the fields of the technician 
and the craftsman. The mechanical engineer has there- 
fore particular aptitude in communicating with these 
two vocations, both of which are essentia! to the ulti- 
mate success of any enginecring project. 

It is certainly true that tremendous advances in sci 
ence and technology are just ahead. No one of us can 
imagine the extent to which new developments may af 
fect our mode of transportation, our use of leisure time, 
our educational methods, our health, and even our cating 
habits in the next 25 years 

In spite of the fact that I may be accused of thinking 
that the mechanical engineer will contribute a major 
part to the advances of tomorrow, I still suggest that 
the mechanical engineer can be characterized by 


The breadth of his education in engineering sciences 


The wide variety of his interests 
by industry for a great varicty of 


] 
2 
3 


His ready acceptance 
assignments 

4 His awareness of the requirements of other branches 

§ His ability to communicate with other engineers as well 
and craftsmen 


as with Management, tcc hnicians 


Developments in the peaceful application of atomic 
energy, in the replacement of the vacuum tube by the 
transistor, the extension of ultrasonics to cleaning and 
to production applications such as making intricately 
shaped holes, developments in the use of solar energy, 
new types of internal-combustion engines, new methods 
of pi: meted light, and automation within industry 
to mention only a few—offer tremendous challenges to 
the mechanical engineer 
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Notes 

- On 

: Catalytic- 
: Cracked 
: Fuels 


By E. H. Weston, Mem. ASME 


American Steel Foundries, Chicago, Ill. 


Ir is AN OLD economic axiom that supply inevitably 
will equate itself with demand 

Up to a few years ago, straight distillation of a cut of 
Gulf and East Coast crude petroleum gave about 25 per 
cent gasoline and 28 per cent kerosene and light dis- 
tillate.' As long as a 25 per cent yield of gasoline and a 
28 per cent yield of kerosene and light-distillate fuel 
would cover current market demand without a glut of 
heavy distillate and residuals resulting from the straight- 
distillation process, the supply-and demand picture was 
But automobile registrations were on 
the increase and the users of residual fuel oil—notably 
steam locomotives—were on the decrease. The nice 
material balance was upset, and more gasoline and less 
residual fuel from the same gallon of crude petroleum 
had to be obtained. The catalytic-cracking se needs 
the light and heavy straight-distillation ie to do 
its job and can augment the percentage of gasoline ob- 
tained from straight distillation by as much as 26 per 
cent—approximately doubling the previous yield. Now, 
some 51 per cent of a gallon of crude petroleum can be 
converted to gasoline by straight distillation and cata 
lytic cracking. About 9 per cent of the yield from crude 
petroleum ends up as light distillate fuel using the “‘cat’’ 
cracker—heavy distillate fuels having largely disap 
peared 

It is the output of the catalytic-cracking plant that ts 
now making its presence felt as diesel fuel on the rail 
roads. How important is this cat-cracked diesel fuel 
likely to become? 


nicely balanced. 


Domestic Liquid-Fuel Supply 


According to one estimate based on testimony before 
a Congressional Committec,* domestic production of 
petroleum will decline after 1957 or 1958 when a 3 bil- 
lion bbl per yr max is reached, dropping to 1.5 billion 
bbl per yr in 1965. At the same time, demand will 
climb steadily to almost 4 billion bbl per yr in 1965 
The gap between mounting domestic demand and de- 
clining domestic production must be met either by syn 
thetics made here at home from oil shale and/or tar 
sands or imports 

As imports and synthetics make their appearance in 
the American petrecleum picture, prices per gallon of 
finished product will mount. The revised price struc 
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ture will heighten the efforts of the oil companies to 
satisfy the user willing to pay the highest price. The 
railroads are not going to be among those users willing 
to pay a competitively escalated price of diesel fuel with 
out a struggle. Fuel costs today are a major part of 
transportation expense, but in an ascending price scale 
they will become even more important in the transpor 
tation Cost ratio 

To meet the domestic demand for jet fuel and gasoline 
using expensive imported crude and domestic synthetics, 
the oil companies will tax their catalytic-cracking process 
to the maximum. While we are now burning blends of 
straight-run and cat-cracked diesel fuel in our diesel 
locomotives, very shortly we can look to fuels made up 
of 100 per cent cracked and recycled stock 


Characteristics of Cat-Cracked Fuel 


Cat-cracked fuel is heavier in weight than straight-run 
distillate fuel, has a lower flash point, a lower pour point, 
and a lower initial boiling point. It might be concluded 
that cat-cracked fuel has more volatile ‘‘lower ends,"’ 
and that ic will start burning ata lower temperature, and 
lower pressure in the engine. There ts a greater range 
between the lower volatile and heavier upper ends as 
seen in the distillation characteristic of the cat-cracked 
fuel—-298 F as compared with 238 F for the straight 
run distillate 

The increased distillation range suggests a wider range 
of internal cylinder conditions to promote complete 
combustion. A wider range of internal cylinder condi 
tions suggests a greater time veriod needed for burning 

Little is actually known fs the combustion process 
in a diesel engine. Most engine manufacturers will 
admit that the injection timing and valve timing used on 
their engines are a Compromise for as wide a range of 
distillate fuels as possible. The actual injection and 
valve timing selected are based on laboratory tests in 
volving many different types of fuels; the engine itself 
selecting its own fuel range and timing to eal ¢ maxi 
mum horsepower 

In order to increase horsepower output, the engines 
are balanced on a narrow air-fuel-ratio pinpoint, allow 
ing little latitude for fuel specification, Cat-cracked 
fuels have different carbon-hydrogen ratios and molecular 
weights than those associated with straight-run dis 
tillate fuels. In general, they require more combustion 
air, burn with a higher heat release in the chemistry of 
( ombustion, and produce more exhaust gas 


Possibility of Residual Fuel 


Residual fuel may make fuel for 
diesel locomotives, but two things are powerfully operat 


ing against such a possibility 


an appearance as a 


1 Some designs of diesel engines now in use by the 
hundreds on the railroads just simply cannot burn resid 
ual fuel. What is to such locomotives? 
Many are new and most are still in trust 


become of 


techniques are bent toward 


2 Catalytic-cracking 
Residual fuels will 


blotting out any residual liquid fuel 
ultimately be classed as a distince ‘‘product’’ and must 
bear a selling price as a product, not as a “‘by-product 

Such a pricing policy coupled with their expensive mod 
of handling on and off the locomotive will take them out 


as a railroad diesel fuel 


of the economu picture 
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Statistical Quality Control for 


By Allan Fredhold, Jr., Mem. ASME 


General Manager, General Logistics, a Subsidiary of Aeroquip Corporation, Pasadena, Calif. 


AtrnouGn §$ statistical quality control is generally 
thought of as a mass-production technique for large 
industries, it can be used by small plants with profit 
Che theoretical background is complex, but a knowledge 
of basic arithmetic ts sufficient for application 

Statistical quality control can increase production 
quality and decrease inspection costs, with other benefits 
in sales and engineering, and an increase in quality 
consciousness throughout the organization 

The basis of statistical quality control is the concept 
of “‘alikeness’’ rather than number. By “‘alikeness’’ 
it 18 meant that the production process 1s usually sO 
stable that one part differs little from the one preceding 
or following tt. Naturally, we cannot expect alike 
parts until production ts stabilized and this stabilization 
process generally requires a sizable product experience 

Due to the many different types of products it is in 
advisable to give an actual minimum numerical figure 
For example: 100 machine parts might be as good an 
application as 5000 items produced by a punch operation 
Basically, if the parts are thought to be ‘‘alike’’ and the 
number is such as to justify time for study, statistical 
quality-control methods should be considered 

In looking at primary or fundamental statistical 
quality control we can start with two basic uses. One 
of these is the sampling of a large lot or number to 
determine its quality. This use finds its widest applica 
tion in the Inspection sampling of previously produced 
alike parts to determine the acceptance or rejection of 
the entire lot. The other basic use is in actual produc 
tion. In this case, statistical quality contro! can provide 
a warning sign before any actual trouble is encountered 
An example of this would be the process charts kept ot 
certain dimensions on parts during production. By 
watching the charts, any trend of the critical dimen 
sions to approach an expensive out-of-tolerance condi 
tion can be recognized and forestalled 

lo benefit from statistical quality control it ts advisa 
ble to have some idea of what it ts. As we apply tt, 
statistical quality control is a group of mathematical 
theorems that have been modified by an understanding 
of production. It has been compared to poker since 
both are based on the mathematics of the laws of chance 
or theory of probability. Yet, in application, an under 
standing of the ‘‘human’’ factors involved is more im 
portant than an understanding of the mathematics 

In any human system or human-designed machine 
nothing is apt to be perfect, nor is any part likely to be 
exactly like any other. Inspection and manufacturing 
are also apt to be imperfect. Asa result of this recogni 
tion, statistical quality control sets up the premise that 
if it is not possible to he positive about quality, it is best 
to have a measvre of the probability of the quality 
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This probability and its measure, in combination with 
the realization of imperfectness, is the cornerstone of all 
applied statistical-quality-control work 

We can briefly illustrate the application of probability 
to our two fundamental applications. In inspection, 
sampling is justified by accepting the fact that the larg« 
group is probably ‘‘like’’ our sample. In other words, 
if our samples are ‘‘good"’ our larger groups are also apt 
to be coll 

In using machine-control charts we calculate the 
probable extreme limits within which the stable process 
is apt to stay. If a measurement exceeds these limits it 
is probable that the process has changed and tolerances 
may be endangered 

The end object of all statistical quality control ts, as 
the name implies, to control quality. This is in distince 
contrast to the use of inspection departments in many 
shops, which are used primarily as screening stations 
separating the good from the bad and disposing of the 
defectives at considerable expense. Although statis 
tical-quality-control procedures can be used 1n inspec 
tion, the procedures are not applicable to individual 
screening. In fact, statistical quality control's very 
existence is based on preventing defectives, not in finding 
them alone. However, the sampling procedures provide 
an ideal means for checking the quality of ‘‘screened”’ 
production 


Applied Inspection Sampling 


Although much production ts so individualized that 
statistical quality control is inapplicable, practically all 
shops use some “‘alike’’ parts in quantitics that would 
justify sampling inspection. An example might be 
bolts, or any kind of fasteners that would be purchased 
and necessarily handled in quantity through receiving 
Inspection 

Due to the great amount of government work being 
carried on, there has been more work in statistt- 
cal sampling than tn any other application of statistical 
quality control. In conjunction with this work, the 
government has issued a number of sampling plans which 
may be simplified and adapted to the particular require 
ments of the individual shop or process.'. A descriptive 
sample adaptation is illustrated in Table 1 which ts a 
normal! sampling plan for an acceptable quality level of 
1 per cent, which represents the percentage of defectives 
that probably will be passed in the long run 

With a lot size of 500 and ‘“‘normal”’ 
for example, the odds are approximately 9 to 1 that 
1 per cent defective items will be accepted if an accepta 
ble quality level of 1 per cent is used in sampling in 
spection However, the odds are approximately 24 to 1 
against accepting a lot that would reach 10 per cent de 
fection 
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In actually selecting an acceptable quality level for 
any process, the maximum possible average number of 
defects that can economically be accepted must be 
decided and used as the acceptable quality level 

To make a decision, all the factors should be 
sidered in the light of common sense and experience 
Intangibles should be given consideration as well as 
such economics as the cost of 100 per cent screening 
inspection vs. the possible cost resulting from accepting 
some defectives through sampling 

As there are a multitude of sampling plans availabl 
with acceptable quality levels ranging from 0.015 pet 

ne to 1000, an acceptable quality level can be selected 
that will provide both economical inspection and the 
necessary quality assuranc In fact, 1t has been the 
experience of many shops that increased quality can 
and will accompany decreased inspection through the 
use of statistical-sampling techniques. The actual 
necessity of using sam} ling Inspection is of course best 
specifications as requiring 


con 


illustrated by such thos 


lestructive tests 


Process Control Charts 


Con prom lures process contro] 
there is either 
Interpre tation ot 
However, 


Unlike sampling-insy 
harts are mainly applicabl 
ontinuous or large-lot production 
the term ‘‘large’’ presents difficulty 
if we realize that setting up the charts and interpreting 
the results takes considerable time, we that it is 
improbable that contro] charts should be considered 
as an initial step unless the production process ts ex 
pected to produce alike parts over a minimum period of 
several days 

As previously mentioned, 
based on the theory of probability 
production of alike parts ts used as a foundation for th« 
charts. From the production, an average is found of the 
critical dimensions, and then the variations from this 


wher 
some 


Can sec 


process control charts ar 
In practice, initial 


average or dispersion, termed statistical tolerance, 1s 
calculated. Henceforth, any pointe that 1s charted 
outside of this tolerance represents an “out-of-control 
point 

As the control-chart boundaries illustrate what 
is probable, anything outside these boundaries ts im 
probable In effect what is done is to graph the 
normal limits of the variation between measurements 


that is due to chance variation If any measurement 
is outside of these limits, it 1s probable that some new 
outsid affecting the that stabl 


production is no longer in effect and some engineering 


Cause is 8$O process 
investigation ts advisabl« 

General trends can also be watched in the production 
sequence as illustrated by the plotted chart points. Iti 
thus possible to antk Ipat suc h tre nd items as tool wear 
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loosening of adjustments, pollution of solutions, and 
the like 

By using the results of initial production, it ts further 
possible to calculate what the reasonable design limits 
In this way, “impossible” require 


of a process may be 
be re-evaluated in a short 


ments of new 
time 

The actual development of a control chart involves 
some simple arithmetic as applicd to a few standard 
ized formulas. The only difficulty in understanding thes« 
formulas is that some statistical or mathematical sym 
bols are used. For this reason, control-chart develop 
ment is best illustrated by an example as shown by 
Tables 2 and 3 and Fig. 1 

Table 2 lists, in the first 3 columns, data concerning 
Che fourth column lists the average 


pre cesses may 


10 sample groups 
X of the four measurements Che 
the range R of each group of four measurements At 
the bottora of the fourth and fifth columns the totals have 
been divided by number of groups, 10, resulting in the 
4 and th 


fifth column shows 


grand average X in column average range R 
in column § 
In Table 
alculate the statistical 
Table 3, entitled “‘statistical 
constants’’ to be substituted into the necessary formulas 
according to the size of the sample in each group. These 
actual formulas, should b 


subject to further study 


Table 2 are used to 
group in 


lists the 


recorded data from 
limits Phe 
parameters 


3 che 


top 


onstants, along with the 


taken for granted at this time, : 


[he final averages from Table 2 are used with the pa 
'Sce referen 1) at end of paper 
Table | A Normal Sampling Plan 


Acceptable quality level of 1 per cent 
Normal inspection level 


Lot Size Sample Size Accept Reject 
Phe ntire lot 
vill be rejected 
Number or Th nore lot and returned to 
Number of pieces amount oft will be a the producer 
or amount manu alike parts pted if this for screening if 
factured by stabl to t chosen number or less this number or 
production alik at random and are found tob more are found 
parts inspected lefects to be defecti 
to 4 All 0 ] 
Ito 15 All 0 l 
16 to ) 15 0 ] 
6 to 40 15 ) 
41 to 65 15 ) 
66 tO 110 14 ) 
lll to 18O 5 
IS] to 500 5 
Ol to UO Y) j 
01 to 400 5 
Ol to 1, Wx 1] 4 
401 to 3,200 150 4 ; 
5,201 ¢ 000 5 ; 6 
wie OOO 500 
X01 co 110,000 450 Li 
10,001 to §§0,008 in ) if 
, x and over 1400 ) ¢ 
Examy Numb Exampl an Exampl A Exampl K 
f bolts inal ple of 100 bolt pt box if ne ject box if on 
. 14 lefecti S af rf mor lef 
i nd at ti ar found 
pl af pl 
Adar f MIL-STD 5A 
May I lered a if more tha Iefect f 
{ 
Defectives found be replaced with “'good’’ it 
4, ir z is lot $17 lo 1007 nt f 10 
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Table 2. X and R Control-Chart Data Sheet 


Individual Average 
measure- Of sample sample 
ment oe 2x OR = Xius 
: b Xm in 
0.6858 0 0004 


Range of 
Sample 
or group 
no. Time of sample x 
] 8:00 a.m 0 6856 

0.6859 
0 6860 
0 6858 


2 9:00 a.m 0 6856 
0.6845 
0 6856 
0.6855 


0.0011 


6553 


5] 10:00 a.m 0 6857 0 6856 0006 
0 6853 
0 6855 


O 6859 


4 11:00 a.m 0 6857 0 6862 0009 
0 6864 
0.6861 


O 6866 


5 12:00 noon O 6869 O 6456 0022 
0 6853 
O 6855 


0 6847 


0019 


> 


00 p.m 0 6865 0 6862 
0.6860 
0 6852 
0 6871 


4 
~~ 


00 p.m 0 6865 0.6861 0006 
0 6859 
0.6861 


0 6859 


00 p.m 0 6853 0 6859 0 0009 
0 6861 
0.6560 
0 6862 


9 4:00 p.m 0 6865 0.6867 ( 
O 6864 
O 6866 
0.6873 


= 
~ 


0009 


10 0010 


~ 


00 p.m 0 6867 0 6866 
0.6867 
0 6860 
0 6870 
6 860 0.0105 
Average Range R = 0.00105 


Total 
Grand Average X = 0.6860 


rameter for group samples of 4 in the ‘‘control-chart 
limit calculations.’’ These limits are then shown on the 
graphs in Fig. 1 as broken lines 

Following the graph calculations in Table 3 
the “‘individual-control-limit calculations” illustrate the 
method of finding the minimum design tolerance for 
individual pieces 

You will note that there are two charts in Fig. 1. 
The top one shows the variation of the average of the 
parts produced. The bottom chart shows the amount of 
difference between parts in a sample. The average chart 
shows the overall process and illustrates-trends and in 
fluences on ‘‘total’’ production. The variation or 
range chart shows fluctuations from part to part 

Initially, as outlined previously, in the development 
of these two control charts, a group of four samples° 
is taken in consecutive sequence. A minimum of ten 
such group samples is usually required and 20 or more are 
advisable. The average X of the critical dimension X 
to be controlled is then figured 


* Four or five samples in a group are the most common, although 
conditions or experience may dictate a different number at times 
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Table 3 Control Limits 


N 
Number of 
measure- Ay D; D, A 
ments in Statistical Statistical Statistical Statistical 
a group number number number number 
orsample forCLX for LCLR for UCLR for CLI 
2? 1 88 0 3.27 1.128 
3 1.02 0 2.97 1.693 
4 0.73 ) 2.28 2.059 
5 0 55 2.11 2.326 
6 0 45 2.00 2.534 
7 0 42 0.08 1.92 2.704 
5 0.37 0.14 1.86 2.847 
9 0 344 0.18 1 82 2.970 
10 0 31 0.22 1.78 3.078 


Control-Chart-Limit Calculations 
Upper Control Limit for R = UCLR = D,R_ D, for a sample of 4 = 


> IR 


Lower Control Limit for R = LCLR = D,R_ D, for a sample of 4 = 0 


UCLR = 2.28 (0.00105) = 0.00239 
LCLR = 0 
Upper Control Limit for X = UCLX = X + A2R A; for a sample o 
4= 0.73 


Lower Control Limit for X = LCLy¥ = X AiR 


UCLX = 0.6860 + 0.73 (0.00105) = 0.6868 
LCLX = 0.6860 0.73 (0.00105) = 0.6852 
Individual-Control-Limit Calculations 
. : iR 
Upper Control Limit for Individuals = UCLIX X + d 
2 


Lower Control Limit for Individuals = LCLIX = X ri 
2 


2.059)] = 0.6875 
2.059)] = 0.6846 


UCLIX = 0.6860 + [(3)(0.00105) + 
LCLIX = 0.6860 — [(3)(0.00105) + 


) 
Design tolerance statistically should be greater than + d = +0. 0015 


Next, the range R of cach group sample ts calculated 
by subtracting the smallest measurement in cach group 
from the largest. After this, the total or grand average ts 
figured as the average of the averages X and the average 
range R is calculated. These two figures are used, as 
mentioned heretofore, in the proper mathematical 
formulas as shown in Table 3 to find the control chart 
limits 

In addition to providing the formulas and the statisti- 
cal parameters to figure the control limits, Table 3 also 
provides a statistical number, dz, used in figuring the 
probable limits of the actual parts produced. Remember 
that the _— shown represent groups, not individual 
pieces. Using the equations shown, the statistical- 
individual-part limits can be found and referred to the 
original design limits, and then the economic feasibility 
of the process can be evaluated. A calculation of the 
part or individual limits ts shown in Table 3. From this 
calculation we see that an original design tolerance of 
less than +0.0015 would be statistically, and no doubt 
economically, subject to question 

By using the control charts in Fig. 1 in this manner, 
a check is possible on both engineering and the process 
as related to each other. This is in addition to the 
advantages afforded by the recognition of a trend and the 
possibility of forestalling such a trend before an out-of- 
tolerance condition is reached 

As more sophistication is gained, the foregoing pro 
cedures and resulting applications can be slaged and 
expanded for wider and more profitable application 
For example, process-contro] limits can be set from 
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Point here would indicate 
probable “out of control” 








SAMPLE AVERAGE 


4 


STATISTICAL TOLERANCE 


s) 7 8 i) 1011 


SAMPLE GROUP NUMBER (See Jab/e 2/ 


RANGE R 











4 


AMPLE GROUP NUMBER (See Jab/e 2/ 


Fig. 1 


standard tables, and by relating these standards to th 
correct-specification limits, statistical controls can be 
applied to much smaller production lots. Furthermore, 
with a high degree of manufacturing consistency it may 


be possible to apply statistical controls to the same 
processes even though the actual individual a re 
quiring the similar processes are themselves different 


In this manner, any job shop which employs similar 
operations on different jobs can gain an economic ad 
vantage by applying statistical controls to improve 
quality and reduce costs 

In conclusion, there are many applications of statistical 
quality control that can be made in the small plant 
summarized here, sampling and 


However, the two 
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s) 


Statistical quality control applications for the small plant, showing use of control limits and range 


process control, are the two most generally appli able 
The information contained herein no doubt allows much 
to b lesired from the statistical or basi theory stand 
point. However, this information was 
application to the more prevalent cases and was based 
encountere d in 


designed for 


on a set of circumstances that may bx 
other relatively small manufacturing operations 
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litteteeeeeesereecesesesseseseessCOmponent fatigue analysis for 


Vibration analysis and correction can do 


much to eliminate fatigue without redesign or substitution of parts 


Many problems facing the Plant Engineer or Mainte 
nance Supervisor result from the demands of ever-increas 
ing s brs and loads on production machinery. Increased 
cell and loads begin to act on the weakest parts of 
machines and failures occur. These are usually fatigue 
failures, or vibration problems which can lead to fa- 
tigue failures 


Endurance Limits 


The endurance limits for most materials have been 
published, but these have generally been obtained by 
laboratory test methods, and unfortunately, laboratory 
conditions are generally unobtainable on a commercial 
basis For this reason it is nec essary to revicw these data 
realistically and factor them as experience dictates. It is 
also recognized that many things such as forging prac- 
tices, machining practices, lack of adequate fillets, and 
inadequate heat-treatment methods substantially lower 
the endurance limits of materials below published figures 
Recognition of these factors and knowledge of th 
methods of ove rcoming them are tools the engineer must 
have to obtain good results from parts he designs 

Proper application of experience factors to known con 
ditions constitute one method of producing results. Car 
ful control of the methods of working the material and 
machining of the part, proper provision for filleting, and 
care in Gbtaining a good finish combine to constitute th« 
most effective methods of obtaining satisfactory life from 
machine parts where existing design makes other changes 
difficult. In addition, other techniques are used to pre 
vent fatigue failures 

It is necessary to have two conditions to have a fatigue 
failure. First, a load which is either pulsating or re 
versing, and secondly, a load in excess of the endurance 
limit of the material in the form in which it exists 
Elimination of either of these factors will prevent a failure 

In some Cases it is possible to eliminate the cycling na 
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Fig. 1 Left: A plot of a force which we 
may assume is the force onthe head of a 
combustion engine 


Fig.2 Right: Effect on a fastener of mo- 
mentary increase in load to 40,000 psi 
when the fastener is tightened to about 
20,000 psi 


APPLIED LOAD 














ture of the load by preloading. This is especially adapta 
ble to parts such as threaded connectors in pure tension 
These are usually cylinder-head studs, connecting-rod 
bolts, foundation bolts, and such applications. While in 
themselves, these are small inexpensive items, failurc 
from any cause can be very costly. Traditionally, th« 
effects of cycling loads in fasteners have been treated 
much the same as other fatigue problems. Special-alloy 
studs, special-thread forms, reduced section and even 
axially drilled bolts have been employed to counteract 
the effect of cycling loads. It is true that these special 
forms are more resistant to the effects of a cycling load 
and many cases of repeated failure have been cured 1n this 
manner. In the case of fasteners in tension, the problem 
can be attacked more basically by eliminating the cycli 
nature of the load. This is accomplished by prestressing 
the fastener to greater than twice the maximum applied 
load. It is important that the preload be more than 
twice the calculated maximum to take care of the rate of 
load application and hence allow for shock loading or 
suddenly applied loads 

Figs 1 to 3 show the effect of a varying load on a 
fastener. Fig. 1 shows a plot of a force which we may 
assume is the force on the head of an internal combus 
tion engine. We have plotted load against time. Fig. 2 
shows the effect of such a load on a fastener normally 
tightened to about 20,000 psi preload. As you can see, 
every time the cylinder fires, the fastener is subjected toa 
shox k load which momentarily increases 1ts stress to 40, 
000 psi. Any bolt, no matter of what material or how 
shaped, would have a very short life if exposed to this 
condition, Fig. 3 portrays the suggested method of 
handling this problem. If we prestress the fastener to 
two or more times the maximum applied load, the stress 
in the fastener, though high, is constant and fatiguc 
disappears 


Useful Technique 


We have used this technique in many cases, such as 
occurred several years ago at one of our plants where a 


large press was used as an extruder. Inside the drive 
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maintenance : 


gear box of this machine, the pinion shaft is held in place 
by two l-in. socket-head cap screws. The direction of 
rotation ts such that these two cap screws are in tension 
Increased production demands brought increased loading, 
and one day the cap screws broke, allowing the pinion 
shaft to climb the gear. This did extensive damage to 


the cast-iron gear box. Spare parts were obtained, and 
the machine put back in service 


About four months 
later, the operator noticed that the machine didn't sound 
right and shut it down. Investigation showed that onc 
of the pair of cap screws had broken. Only good luck 
and an alert operator saved us from another damaged 
Casting 

It was decided to place this item on the main 
schedule and replace both cap screws every thre 
months. During a 15-month trial period only one cay 
screw broke before it was changed Ac this point, pre 
loading of these cap screws was recommended to pri 
vent failure. Our calculations indicated that tightening 
them to $00 Ib-ft torque would put them well out of 


tenance 


flanger. We have not lost a singk Cap screw since they 
were tightened, and have also eliminated the concern 
that these fasteners might loosen in service. It is of in 


that th wel 


whi 


terest to fasteners used successfully 
identical with those h fatled They standar 
parts without special material or shape 

Since that time, this procedure has been used with su 
cess on all manner of threa bearing 
plates, connecting rods, cylinder heads, split gears and 
many others, although tt is recognized that application 
is limited to parts in pure t 
must be possible to preload the part and have the pr 
load high enough to make other forces of no cons¢ quen 
Parts such as pump plunger rods, piston rods, foundation 
crankshafts, and many other 


not 
| 


were 


led connectors on 


nsion or Compression It 


bolts where bending occur 





parts subject to cycling or reversing loads cannot b 
treat 1 in this mannet 
Standard Methods 
In cases where loads cycle or reverse, and th part | 
subject to a changing § stress, more nearly standard 
a 80,000 
J 
z 
WJ 
b=» 
w” 
< Fig. 3 By stress- 
ing the fastener to 
z ‘ ' two or more times 
; the maximum ap- 
b4 5 plied load, the 
A} A. JS stress although 
a! ? > high is constant 
4 and fatigue disap- 
pears 
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methods of combating fatigue failures are used Acten 
tion is given to stress-concentration factors, and wher« 
possible, the stress is reduced The use of heat-treated 
alloy steel is generally one of the first remedies the 
trices; however, th notch 
sensitiveness of harder materials reduces the 
limit in actual service. Where the extra strength of the 
hardened alloy steels is vital, precautions should be taken 
to insure high-quality steel, properly heat-treated, prop 
erly machined, properly filleted, and carefully polished if 
the benefit of the high strength is to be realized. It has 
been found that almost every case of fatigue fatlure can 
be corrected by improved filleting and more careful finish 
In the cases where hardened alloy steel ts 


greatct 


average engineer 
endurance 


ing of the part 
necessary, precautions are taken to insure a quality prod 
of manutacture 

[hese methods have been successful and will continue 
in use until better ones are If it's a fastener or 
other part that can be preloaded, it is preloaded; if it 
cannot be so handled, the design of the part is checked 
at changes in section for adequacy of fillets and care ts 
taken to make sure that the part has a good surface finish 
where give trouble 


uct in every stage 


found 


in the areas stress raisers might 
In the rare cases where 
high alloys, the best finish possible has been obtained in 
Grinding 


the entire 


it has been necessary to go to the 


the areas where stress raisers are unavoidablk 
and polishing of every fillet, and, in some cases 


part, has eliminated any heat-treatment crack or tool 
mark which could have caused trouble lates 
Elimination of Cycling 

Still another method of combating fatigue failure ts 
attacking the cause of the cycling load. If itis possible to 


liminate the cycling load, the fatigue problem no longet 
Frequently the cycling load ts due to vibration 
The analysis 


x ists 
cause Lin imbalanc ot rotating ¢ quipment 
reduction of elimination of destruc 
tive vibration is a fertile field for the elimination of 
fatigue failures and many other maintenance problem: 


of vibration and the 


Sources of unwanted vibrations al numerous lo men 
tion just a few of the more important on there 1s 
balance, both static and dynamic, of rotating parts 
Gears, unstable sleeve bearings, roller chains ilent 


chains, and even ball bearings may cause undesirabk 
Inadequate foundations under heavy, slow, ot 


of vibration 


vibration 
high-speed equipment may be a 

One of the most deceptive 
ountered was that of vibration of a 9-ft-diam by about 
110-ft-long kiln for calcining chemicals. It was heavily 
built and brick lined. Like most kilns, 1¢ was supported 
by two tires running on four rollers and driven by a girth 
gear through a gear box and a variable-speed drive 
It was observed that, at a certain speed, vibration of the 
order of in, peak to peak occurred between the kiln 
and its support The on the 
lrive-end platform, with the support on the other end 


CaAUS¢ 


probl ms recently en 


vibration was most sever 


of the kiln showing almost no relative motion, Qur tn 
struments showed that it was not the kiln but the A 
Frame support on the drive end that was vibrating 
These supports are heavily made of 8-in, K &in, K I-in 
angles well cross-stayed with 4-in. K 4-1n. »¥ in 
angles. It was found that the erratic ‘'stick-slip’’ mo 


coincided with the 


tion of the kiln at a certain speed 
and serious vibra 


natural frequency of the heavy frame 
tion occurred, It was necessary to stiffen the support to 
raise its natural frequency above that of the exciting fre 
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quency. An 8-in. K 8-in. K 31-lb wide-flange I-beam 
was installed as a support column under the kiln drive. 
Steel cables of 1'/s-in. diam were installed as tension 
members from the top corners to the diagonally opposite 
bottom corners to reduce the swaying, and of course, 
action was taken to correct the prime cause of vibration 
which was in the kiln drive itself. These changes took 
care of the problem, and operation is now smooth over 
the entire operating range. 


Vibrations From Imbalance 


Vibration problems where imbalance is involved are 
often characterized by failure of some unrelated part. 
For example, an out-of-balance fan may cause failure of 
the casing or structural members supporting it. Founda- 
tion bolts may fail or, in some cases, failures occur which 
are traceable only to imbalance. An example of this 
occurred at one of our laboratory buildings. An exces 
sive amount of maintenance was required on the balances 
and instruments in this lab. Investigation indicated 
that a certain exhaust blower was causing the trouble. 

Investigation with a portable vibration analyzer 
showed that the major frequency did not coincide with 
blower speed. In about half an hour, the trouble was 
traced to an out-of-round flat pulley on the blower motor. 
A new pulley was recommended and the situation 
speedily corrected. Normal procedure would have been 
to remove the blower, ship it to a custom balancer, have 
it dynamically balanced, return it to the lab, and rein 
stall it, a process usually requiring about two weeks and 
five or six hundred dollars Hisocl cost as well as the ex- 
pense of lost laboratory time 

Several years ago, trouble was encountered with motor- 
generator sets which were mounted on a suspended plat- 
form about ten feet above the floor. Noise and vibration 
made the area very unpleasant when they were running 
Because they were new equipment, the natural thing was 
to return them to the vendor with a total loss of time of 
three weeks. When they were reinstalled, they ran no 
better than before. Again they were returned to the 
vendor with another three weeks’ loss, and again condi- 
tions were no better after reinstallation. At this point, 
our consultants were given an Opportunity to correct the 
conditions with the portable situaien analyzer. In less 
than three hours, the trouble had been located and 
corrections made 

At another location, we checked new equipment 
shortly after installation to have a permanent record of 
how the machinery ran when it was new, and also to be 
sure the equipment was satisfactory. During this 
checkup we found a waste-disposal pump which had a 
vibration level in excess of the specified 0.006, and correc- 
tions were soon made to this equipment in agreement 
with the vendor 

Severe vibration of a 2-in. safety valve on the receiver 
for a large centrifugal compressor was simply corrected 
by adding a 2-ft by 2-in. pipe to the elbow, thus extending 
the discharge to add mass. 


Methods and Equipment 


Our organization has spent quite a few years studying vi- 
bration and methods of correction. We have purchased 
vibration-analysis equipment with a total soniae price 
of almost $10,000. This equipment is of several types. 
One is a General Radio Vibration Analyzer Type 762-B. 
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This instrument can be tuned to simple vibrations in the 
range of 150 to 45,000 cpm to measure displacement, 
velocity, acceleration, and frequency of the simple vibra- 
tion. It is a very accurate instrument for determination 
of frequency, and is customarily used with a General 
Radio Vibsstion Meter Type 751-B. The latter is used to 
measure displacement, velocity, and acceleration, and its 
principal use is in the accurate measurement of the magni- 
tude of vibration 

In addition to these, we have two instruments manu- 
factured by the International Research and Development 
Corporation. One is a Model 653; the other a Model 
652-LF. The 653 has a range of 600 to 80,000 cpm, and 
the 652-LF a range of 300 to 20,000 cpm. These a two 
instruments are particularly useful because they can be 
used for balancing as well as for vibration detection 
and measurement. 

We have spent much time in training men to use this 
equipment. As a result of this intensive study and ex- 
erience to date, we are pr to go to any company 
ocation and take care of almost any vibration problem. 
We can statically and dynamically balance rotating 
equipment in ~/— on its own bearings and driven by its 
own motor. Ve can measure, and often correc {, Static or 
dynamic imbalance in a piece of rotating equipment 
running under normal full-load conditions. Beyond 
the knowedge of the capabilitics of our instruments is the 
knowledge of the best instrument for a certain job and, 
even more important, the ability to interpret the readings 
in useful terms. For example, it is known that phase- 
angle shifts occur as we near the critical speed of a system, 
aa the angle is almost 180 deg out of phase when beyond 
the critical speed. The snes. pe poe speed and 
natural frequency have received a great deal of study so 
that we now can do much to change critical speeds to suit 
our purposes better. 

One example of this procedure concerned a machine 
used to me yarn. The drying part of the cycle con- 
sisted of a high-speed spin to extract the water, much 
as an automatic washer does. The prime difference is 
that this equipment spins at about 6000 rpm. Recogniz- 
ing that perfect balance at these speeds was impossible of 
attainment under operating conditions, the machine was 
designed to run » she first critical speed. This 
worked fine, except that the torque loads imposed by 
starting and stopping caused fatigue failure of the slender 
shafts. To eliminate these failures it was necessary to 
make the shaft stronger in torsion, but not change its 
spring rate or bending characteristics which would 
have changed the critical speed. Knowing that the 
modulus a elasticity of aluminum is about one third 
that of steel, we were able to design a new high-strength 
aluminum-alloy spindle with a larger cross section to 
withstand the hi f torque, and with the same length and 
spring rate as before. 


Summary 


Problems of fatigue failures of fasteners and other 
highly stressed machine parts probably will be with us 
for many years to come; likewise problems with both 
static and dynamic imbalance in rotating parts. We 
feel that the methods now in use in combating fatigue 
failures and the portable equipment in use for vibration 
analysis and correction have done much to make possible 
the increases in productivity brought about by increasing 
speeds and loads on our equipment. 
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Automated Precipitators 


Automation will play a major role in the gas-cleaning 
installation slated for the Bergen Generating Station 
now under construction by Public Service Electric and 
Gas Company, at Ridgefield, N. J. The new station 
will be the first to employ an automation system for the 
power inputs to the electrostatic precipitators, recently 
va hes, by Research-Cottrell, Inc., Bound Brook, 
N. J. Pilot models were field tested last year at the 
Burlington Generating Station of Public Service 

The gas-cleaning plant will consist of two combina 
tion mechanical-electrostatic precipitators. These will 
clean 1,800,000 cfm of gas—at 300 F, with 98 per cent 
efficiency—from two steam generators supplying approx 
mately 4 million lb per hr of steam. The Cottrell auto 
mation system, known as the CA system, will climinate 
conventional manual-control methods to provide peak 
round-the-clock gas-cleaning efficiency. Electronic cir 
cuits, one for each individual electrical set, will con 
tinuously monitor precipitator Operation to Maintain 
sparking rate, current, and voltage at the levels neces 
sary to obtain optimum fly-ash-collection efficiency 

It is characteristic of electrostatic precipitators that 
collection efficiency is critically dependent upon main 
taining the maximum voltage and current across the elec 
trodes to sustain the optimum sparking rate for the 
installation. Usually, this will be from 50 to 100 sparks 
per min. However, the power i needed to produce 
this optimum sparking rate depends on operating condi- 
tions that may be undergoing constant change. Such 
conditions are gas temperature, composition, rate of flow, 
or humidity, as well as dust size, resistivity, and build-up 
on electrodes 

In conventional precipitator operation, 1t is necessary 
that an expert operator be in constant supervision for 24 
hr a day at control panels. Experience vl shown that 
even with three shifts of full-time operators, it is im 
possible to detect and correct changes as fast as they 
occur, and thus obtain optimum results. This is espe- 
cially true in large precipitator installations where as 
many as 6 electrical sets have to be adjusted and inter 
related. 


Research-Cotrell double-deck 
combination precipitators at the 
Burlington Generating Station 
of Public Service Electric and 
Gas Company of New Jersey. 
Pilot models of the new 
Cottrell automation system to 
be installed at the new Bergen 
Generating Station were field 
tested at this plant. 
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Performance comparison of Cottrell automation-system con- 
trol, and manual control of precipitator power input 


continuously acting electron! 
sparking rat 


With the CA system, 
feedback circuits constantly monitor 
Chey adjust the power input instantaneously to maintain 
parking at the predetermined rate that assures optimum 
No supervision ts necessary, other 
the remote-control 


ration 


collection ethciency 
action of turning 
Ipitator INTO Op 


than the initial 


witch that puts the pre 


Supercritical Generator 


Generatine unit No, 6 at the Ohio Power Company's 
Philo Plant, the nation’s first supercritical-pressure gen 
erating machine, has been operating under test cond) 
tions since March 20 

Philip Sporn, Fellow ASME and president of Amer 
can Gas and Electric Company and Ohio Power, its sub 
sidiary operating company, described the unit as a mile 
stone in the history of clectric-power generation 

Briefly, here are some of the things this new machin« 
will do in the industry 


all of which are ‘‘firsts”’ 


1 Utilize steam above the critical of 3206 
psi, the point at which superheated water flashes im 
mediately into steam without first passing through an 
intermediate ‘‘boiling’’ stage 

2 Operate at a steam pressure as high as 4500 psi, 


almost double the highest pressure previously used in 


pre ssure 


commercial power generation 

$ Operate at a steam temperature as high as 1150 I 
§0 deg above the highest temperature previously used for 
this purpose 

4 Utilize double reheat of steam during its passage 
through the turbine 


Philo 6, which has been more than 30 yr in evolution, 
is the result of the combined efforts by American Gas and 
Electric, General Electric Company, and The Babcock & 
Wilcox Company. GE designed and built the steam gen 
crator 

By virtue of its new design features, Philo 6 is expected 
world’s most efficient 
to produce more 


commercially as the 


generating unit. It will be 
electric energy from a pound of coal than any other 


to operate 
able 


power-generating machine to date 
Although it is of a smaller capacity, 


120,000 kw, 
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or about 160,000 hp less than other generating units 
recently placed in operation on the seven-state AGE 
System, this particular size was chosen as ideal and 
practical for development purposes 

Experience gained from its design and construction 
already has been put to good use. This unit has served 
as the predecessor to the AGE System's two new 450,000 
kw units—-the world’s largest power producers. One 
of these giant units is being buile by Ohio Power at the 
Philip Sporn Plant, Graham Station, W. Va.; the other 
company, Indiana & Michigan Eleceri 
Breed Plant tn Sullivan County, Ind 


sister 
at th 


by its 
Company, 


Small Electronic Brain 


A nicu-sprep digital computer, not much larger than 
a home television set, and requiring less power to 
operate, has been developed at Bell Telephone Labora 
torics 

This newest addition to the family of electron 
Brains,’ named ‘‘Leprechaun’’ after the tricky sprite 
of Irish folklore, was developed under Air Force contract 
Compared with computers, Leprechaun 
operates with a drastically reduced number of com 
ponents. Excluding its magnetic cores, it uses only 
about 9000 components More than half 
of these are transistors, tiny clectronic devices invented 
at Bell Laboratories which make possible the small 
size and low power requirements of the computer 
Some §000 of them are used in the Leprechaun 
Leprechaun represents a significant advance in com 
One of its outstanding features ts its 
components can be easily 
This allows it to be used as a test 
( ompute¢ rs Prop sed 
csorting 


pre vious 


elec cri al 


puter design 
flexibility Its 
and disconnected 
model for research on 
new designs can be laboratory tested without 1 
to construction of new equipment 

Another feature of the new computer 1s its transistor 
““random-access magnetic-core memory The 
its instructions immediately from its 
lesired instruction may be 


connec ted 


digital 


driven 
machine can take 
memory, no matter where th 


The Leprechaun, a new digital computer developed at Bell 
Labs under Air Force contract, occupies only slightly more 
space than a home television set and requires less power to 
operate 


















This differs from 
revolving drum memory’’ 


that of computers 
which may require 


stored 
with a 
time for the rotation of the drum before the instruction 
can be taken from its place 

Almost instantaneous solutions to the problems it has 
to solve are provided by Leprechaun, since any of its 


pre ICCSS 


stored instructions are immediately available. Each in 
struction consists of the operation to be performed, such 
as addition, multiplication, or similar applications, and 
the location of the data in the memory. 

The single-address stored-program machine can store 


1024 “words” in its magnetic core memory, including a 
parity check bit that serves as a check on memory 
operation only Access. 1s provided by coincident 
voltage magnetic core diode switches. Using a sys 


tem of staggered read drive, a 20-microsec read-write 
cycle has been achieved. These consist of 18 
binary or dual digits, representing instructions or data 
to be used in solving problems. In computers, all 
information is translated into a special code which uses 
only combinations of O and 1] binary digits 
an be represented in Leprechaun by the flow or absence 
the the direction of 
the cores, Of by holes in 


words 


These 


transistors, by 
memory 


of electricity in 
Magnetization in 
punched paper tape 

In logical organization, Leprechaun is parallel, asyn 
hronous, and all shifting registers and counters use the 
yuble-rank technique In general, the 
the computer operate almost independently, at thet 
own speed, doing as much as they can until forced to 
top and wait for the services af some other busy unit 


major units of 


The operation code for Leprechaun provides all the 
ymmon arithmetic, logical, and transfer Operations 
\ special feature 1s an unconditional jump opera 


tion (subroutine jump) to simplify the inclusion of short 
ubroutines in a program he first use of the opera 
tion transfers control to the desired loop in the pro 
ram; the second use returns control to the point in the 
main program from which the jump was made, 

A simplified address modification operation has been 
lesigned into Leprechaun in which modification 1s 
accomplished by direct substitution The contents of a 


The intricately wired Leprechaun uses about 500 transistors 
in its 9000 electrical components, which represent a drastic 
reduction over the number of components used in other com- 
puters 





























5-bic Address Modifier Register are substituted for the 
five least significant address digits of all instructions in 
which these five digits are zero. This does not alter 
the stored instruction and requires no tags on the in 
structions to be modified 

One reason for building Leprechaun was to demon 
the feasibility of “‘direct-coupled transistor 

This is a switching circuit technique in which 
brain’ opera 


Strate 
logic 
transistors are used to perform logic ot 
tions as well as to provide power 
Compared with previous computers, the circuits of 
Leprechaun are very simple and easily understood This 
is an advantage in engineering and maintenance, since 
less experienced personnel are required to keep it in 
operating condition. Leprechaun’s simplicity and small 
number of components result in small size and weight 
and will permit the use of automation techniques in 
All these features insure greater relia 
primary importance in military 


manufacturing 
bility, which ts of 
operations 

While Leprechaun ts still in the experimental stage, 
the techniques developed are expected to have many 
future applications 


Aluminum Sheet and Plate 


To meer the requirements for the production of wings 
and other aluminum components of aircraft, the Reynolds 
Metals Plant at McCook, Ill., has dedicated a new, 
fully integrated tapered sheet and plate rolling and 
processing mil] 

One of two completely integrated sheet and plate 
mills in the company structure, the McCook facility has 
a capacity of 30 million lb per month of sheet and plate, 
and employs 2600 people with an estimated $1! 
million monthly payroll. Housed in § of the 36 buildings 
of a plane buile during World War II at a cost of $43 
million, the equipment includes a 145-1n. tapered 
rolling mill, largest of its type; twin fixed-bed gantry 
type skin millers with a work bed over 100 ft long, and 
the world’s largest plate stretcher with a pulling force 
of 16 million Ib 


Synthetic Rubber 


A RECENTLY Completed 50 per cent expansion program 
costing nearly $10 million, which will boost production 
capacity of Phioflex at Goodyear Tire and 
Rubber Company's Houston, Texas, synthetic plant to 
makes the plant the world’s 
largest single producer of dry-type synthetic rubbers 

Indications are that within a few short years, world 
demand for rubber will exceed present supplies 
and we have heat otherwis¢ 
develop into an acute shortage of this vital material 
company president E. J. Thomas 


rubbers 


220,000 long tons a yeat 


Ww Ter 


moved to what could 


with runaway prices 
said 

[wo completely new reactor lines, each containing 11] 
reactors of 5000 gal capacity cach, and a new recovery 
area with three new stripping columns, have been added 
Also, included in the expansion program are spherical 


butadiene blend tanks of 210,000-gal capacity cach, 
which make possible a sevenfold increase in storage 
capacity of butadiene. Styrene storage capacity also 


has been increased proportionately, along with other 
processing and finishing units 
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Radomes, made from Pyroceram are taken at white heat from 
the forming machine and rushed to the annealing oven, shown 
here. Before the final heat-treatment, Pyroceram radomes 
are transparent; they turn into a hard, opaque crystalline 
material after treatment, ideally suited to the intense heat of 
guided-missile applications. 


Pyroceram 


Devetopment of a new family of basic materials, 
called Pyroceram, harder than high-carbon steel, lighter 
than aluminum, and up to 9 times stronger than plate 
glass, has been announced by Corning Glass Works, 
Corning, N. Y 

More than 400 different Pyroceram compositions have 
been developed at Corning’s research laboratories 
The first commercial use of these new materials will be 
for a guided-missile radome 

The announcement marked completion of Corning’s 
new research and administration center. Named Hough 
ton Park, in honor of the company’s founding family, 
the glass-sheathed buildings were dedicated to Corning’s 


employces 

Pyroceram is claimed by Corning to be one of the 
greatest technological advances in glass research since 
the discovery of heat-resistant borosilicate glass early 
By a revolutionary manufacturing 


in the 20th century 


New Refractory 


\ new basic refractory for open-hearth steel furnaces 
has been announced by Corhart Refractories ¢ ompany, 
Inc., a subsidiary of Corning Glass Works 

Called Corharte 104 Electrocast Refractory, it 
extremely high corrosion resistance, high load bearing 
strength at clevated temperatures, melts above 4300 I 

It can be used, the company stated, for sprung arch 
roofs, skews, front wall piers, downtakes, and walls, 
and back walls in open-hearth furnaces. Greater 
furnace production per day and lower furnace mainte 
nance costs are possible through increased longevity of 
the refractory at higher operating temperatures 

Corhart 104 bricks used in sprung arch roofs have been 


has 
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Even under the heat of two acetylene torches and with weights 
pulling at each end, this rod of Pyroceram maintains its 
strength indefinitely. Flexural strengths as high as 80,000 psi 
have been measured on certain Pyroceram materials. Thermal 
expansion can range from slightly negative to 200 XK 10°’ 
per deg C, compared to 95 X 10°’ per deg C for stainless. 


process, noncrystalline glass is turned into a hard, 
nonporous crystalline material. 

Pyroceram can be tailor-made with thermal expansions 
ranging from slightly negative to high enough to match 
those of heavy metals. It can have electrical insulating 
properties superior to those of the best commercial 
dielectric ceramics. It can be made opaque or it can be 
transparent, the first polycrystalline material ever to 
exhibit this optical property 

Experimental Pyroceram compositions have flexural 
strengths as high as 60,000 psi. The strength-to-weight 
ratio of one Pyroceram is identical to that of annealed 
aluminum, greater than that of titanium and stainless 
steel 

Certain types of Pyroceram keep their strength at 
temperatures as high as 1300 F. With its high strength 
to-weight ratio, lightness, and excellent thermal char 
actcristics, Pyroceram has great potential usc aS a 
substitute for aircraft metals 

Pyroceram also has great flexibility in forming. It 


responsible for increasing individual furnace productivity 
in test runs by as much as 20 per cent 

Because of its great resistance to corrosion at high 
temperatures, Corhart 104 can be used in electric steel 
furnaces at the slag line and in hot spot applications 
This new basic refractory is strong enough to support 
its own weight in a sprung arch roof, with consequent 
savings in labor and downtime over hung roofs 

Characteristic structure makes Corhart 104 
impermeable to gases and slags than conventional steel 
furnace refractories 

Corhart 104 is a magnesite-chrome basic refractory 
manufactured by electrically melting raw materials at 
4300 F. The molten refractory is poured into molds of 
various sizes and shapes 


morc 
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Pyroceram has no recorded loss of strength at temperatures 
as high as 1470 F. This Pyroceram is still rigid /eft, after 
furnace temperatures hot enough to melt copper bar, cause 
steel bar to sag. This Pyroceram is as light as aluminum, 
center photo. Another Pyroceram developed by Corning 
Glass Works is actually lighter than aluminum. By control- 


can be made into large or complex shapes by any of the 
known glass-forming techniques. It is adaptable to 
mass production, and can be passed, drawn, blown, 
rolled, and centrifugally cast 

Another advantage in formability is the fact that 
certain types of Pyroceram can be formed by investment 
casting techniques such as those used in metal foundries, 
enabling it to be fashioned into complex, close tolerance 
parts 

One Pyroceram developed by Corning is lighter than 
aluminum and has a flexural strength of 40,000 psi 
It is presently being developed as the material for 
missile radomes 

The cone of Pyroceram protects the sensitive directional 
instruments in the nose of the missile from the sudden 
high temperatures experienced in hypersonic flight 
The softening point of this Pyroceram is 2460 F, which 
is above the melting point of some stainless steels 

Thermal shock resistance of some of these new crys 
talline materials is greater than that of dense alumina 


Nonferrous Metals 


Goop management and $1.5 million have resulted in 
a 4'/, times step-up in bar-milling capacity from 200 to 
900 Ib and other increases in the production of phosphor 
bronze, nickel silver, beryllium copper, and cupro 
nickel alloys in rod, bar, and wire form 

The Riverside Metals Company was using antiquated 
methods in an obsolescent plant at Riverside, N. J., 
when it was acquired by the H. K. Porter Company, 
Inc., in 1954. The breakdown mill, which performs the 
heavy first rolling, was hand fed by four men who had to 
relieve each other at the task. All handling is now 
hydraulically operated. A single operator controls the 
entire operation by lifting, stacking, 


push button 
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ling batch ingredients and final heat-treatment, Pyroceram 
materials of different physical properties can be produced. 
Certain Pyroceram materials have excellent chemical stability, 
right photo, can withstand acid and alkali attacks. Steel, 
aluminum, copper, and magnesium rods were all affected by 
aqua regia acid; Pyroceram remained completely unharmed 


and equal to that of fused silica. The resistance of one 
Pyroceram to acid and alkali attack is nearly as good 
as that of Pyrex brand borosilicate glass 

The new materials are melted and formed like glass, 
with cach batch containing one or more nucleating 
agents. Subsequent heat-treatments cause the nucle 
ating agents to form billions of submicroscopic crystal 
lites in the Pyroceram. As the heat-treatment continues, 
each crystallite acts as a center of crystal growth 

[tc is by controlling the chemical composition and 
growth of these crystals that Pyroceram is made with a 
varicty of properties 

The end product, after heat-treatment, is an extremely 
fine-grained crystalline material, nonporous, imper 
meable, and harder than and many 
metals 

Pyroceram will probably cost little more than glass 
and far less than stainless steel. Of the 1000 expert 
mentally made types, four have been selected for pilot 


most ceramics 


runs 


turning, and feeding 900-lb bar stock with a variety of 
devices 

Process flow, which was a confused 4000-ft-long 
crisscross from cut slabs to finished coils of strip, has 
been reduced 70 per cent to a total of 1200 ft 

A new 4-high Bliss rolling mill has replaced several 
older mills and is equipped with a horseshoe-shaped run 
around roller conveyer to return the coils after each 
pass through for further rolling. A new 200-ft roller 
hearth furnace handles simple annealing, while new 
bell-type furnaces have also increased annealing capacity 
and improved metal qualities by minimizing oxidation 

In addition to the capacity increases, there has been 
a $300,000 per yr saving in operating Costs According 
to W. Harvey Thompson, vice-president and general 


663 





In modernizing the Riverside Metals plant, the breakdown 
mill, where the first rolling operation is performed, was 
equipped with hydraulic handling equipment. One man now 
does the work of four. 


A new 4-high Bliss rolling mill has replaced several older 
mills, and is equipped with a horseshoe-shaped run-around 
roller conveyer to return coils after each pass through for 
further rolling 


manager, these are only the first of the physical changes 
contemplated by H. K. Porter. New casting facilities, 
special wire operations, and a specialty mill to handle 
24 to 26-in. bar, are among them 


Oil-Well Power Drill 


An om-weut drilling ‘‘engine,’’ which operates at the 
bottom of the hole, 1s expected to double or quadruple 
lrilling speeds through the hardest oil-field rock, 
according to tests by Gulf Oil Corporation 

The development, unveiled during the recent Gulf 


Research Center dedication ceremonies (see “Roundup 
in this issue), will soon be available to the industry 
In effect, it solves the problem of adding a percussion 
hammer to the end of the drill string. 

Full-scale runs at Gulf's Research Center indicate that 
the device, called the ‘‘percussion drill’’ or ‘hammer 
drill,"’ may be one of the major drilling improvements 

The tool is expected to provide savings in money, time, 
and maintenance as a result of faster penetration. It 
also promises to help solve the costly problem of main 
taining straight holes in hard, slating formations 
Under some conditions it increases the life of drill bits 

The tool consists of a reciprocating piston and cylinder 
arrangement for delivering percussion blows. It is 
powered by the drilling mud which must be kept 
circulating through the hole to carry off the drilled-up 
rock, giving it the additional name of “‘mud engine.” 

The device is encased in a cylinder approximately 19 ft 
long which hangs at the end of the drill string, with a 
conventional roller bit fastened directly below. As the 
drilling mud circulates through the mechanism, it 
drives a 200-lb hammer delivering 600 or more strokes pet 
minute on the attached bit 

Meanwhile, the drill is slowly rotated under a load 
which may be from 6000 up to 40,000 Ib, depending on 
down-hole conditions. The bit points are thus succes 
sively positioned and driven against the hole bottom in a 
manner similar to that in which star drills are turned 
to make holes in masonry. Hanging almost like a 
plumb bob at the end of the string, the percussion hammer 
chops a vertical passage downward despite the hardness 
or the slant of the formation 

By contrast, in conventional drilling the bit is attached 
directly to the end of the drill string, and is rotated 
against the bottom usually under heavy loads, averaging 
from 25,000 to 55,000 Ib. Hence it progresses by 
chewing or boring, into the rock. 

These differences account for the “hammer drill’s’’ 
faster penetration. In original field tests, where it 
drilled more than 6000 ft in 32 different holes in West 
and East Texas, Oklahoma, Nevada, and Canada, th: 
new tool often achieved a rate of penetration (ft per hr 
25 to 50 per cent better than conventional tools 

Since then, on the basis of laboratory tests, it ts 
estimated that an improved model will increase penetra 
tion through chert, dolomite, and hard limestone by two 
to four times Over present rates 

Operationwise, field trials demonstrated the new tool 
could operate 60 hr without withdrawal for servicing 
With recent improvements, 100 hr without withdrawal 
are anticipated. When taken from the hole, simple 
replacements can be made right on the rig, and the tool 
put back to work 


Double to pry drilling speeds in hardest rock 
« 


are expecte 
cently at Gulf Oil Research Center. 


with the new “power drill” unveiled re- 
Instead of simply 


boring a hole as practiced for the past half century, 
left, a percussion-hammer mechanism has been added 


to the end of the rotating drill string, right. 


Powered 


by circulating drilling mud, it delivers 600 and up blows 
per minute, chopping and cutting through tough oil 
field rock at an improved rate. 








Ultrasonic Emulsifier 


A NEw line of less expensive and easier-to-maintain 
ultrasonic emulsifiers employs an entirely new principle 
of operation. It also offers faster and more complete 
emulsification 

The fluid-dynamic forces of the liquids themselves 
are used to produce the sound waves, instead of generat 
ing the ultrasonic energy outside the liquids. This is 
accomplished by impinging the liquids to be emulsified 
in a jet stream on the edge of a blade. The blade 
natural frequency, about 22,000 cps 
occurs continuously in the stream rushing 
All energy 1s developed and used right 


vibrates at its 
Cavitation 
past the blade 
in the liquid 

Recently emulsifiers, 


and 


England, these 
called the Rapisonic, Autosonic, Dispersonic, 
Minisonic, have found complete acceptance in the 
pharmaceutical, food, cosmetic, plastics, leather, chemi 
cal, lubricant, paper, rubber, photographic, auto 
motive, and textile industries 

The Rapisonic, consists of a gear-type pump and 
ultrasonic head driven by a 2-hp motor. It has an 
output up to 350 gal per hr and handles emulsions of 
high viscosity. The machine produces a 
homogencous field; mo premix is mecessary It is 
easily bolted or clamped to any firm support near the 


developed in 


and low 


processing vessel 

The Autosonic emulsifier meets the need for continuous 
supply of emulsion automatically geared to process 
volume The oil, water, and emulsificant are pumped 
separately into the Autosonic via three control valves 
and flow-rate indicators in order to adjust the propor 
tions of each in the final emulsion. Float switches 
maintain a balance in a reservoir by starting and stopping 
the feed and discharge pumps as well as the emulsifying 
unit. The Autosonic incorporates the Rapisonic emulsi 
fying unit 

The Dispersonic 1s designed to handle dispersions of 
powders in liquids or emulsions of an abrasive nature 
While it uses the same type of ultrasonic head, it sub 


Vapor Refrigeration 


By sCRAPPING everything in a conventional refrigera 
tion unit except the basic principle, Associated Testing 
Laboratories of Caldwell, N. J., has developed a refrigera 
tion system so simple and direct as to border on the 
radical. This novel system has no <« ompressor, condenser, 
or heat exchanger; in fact, no moving parts except for 
one valve. Cooling ts produced directly by the vaporiza 
tion of liquefied CO, or other gas released into the 
refrigerated area through the control valve without the 
use of heat-exchange coils. The result 1s exceptionally 
efficient and rapid cooling, close temperature control, 
and highly economical operation 

[his refrigeration system is used in a series of environ 
mental test chambers ranging in size from 1 cu ft to 
walk-in rooms. The ATL chambers contain thre« 
systems for producing a wide range of environmental 
conditions (4) A refrigeration system, to maintain 
temperatures down to — 108 F with CO, and lower with 
other gases; (4) a heating system, to maintain tempera 


tures up to +600 F; and (c) a humidifying system, to 


The Minisonic ultrasonic emulsifer, is a 1-gal capacity batch. 
type machine which uses the fluid-dynamic forces of the liquids 
themselves to generate ultrasonic energy 


stitutes a CONTINUOUS-CAaVITY pump fot the ycat pump ot 
the Rapisonic, in order to better abrasive 
effects of many powders when they are pumped at the 
pressures required for the development of ultrasonic 
energy. A 3-hp motor provides a continuous output 
of 300 gal per hr 

The Minisonic, a batch-type machine with a capacity 
of 1 gal in the double-shell funnel reservoir is for labora 
tory or pilot-plant use. Progress of emulsification can 
be observed in the transparent hose running from thi 
ultrasonic head to the This model also 
handles emulsions of high and low viscosity 


resist the 


reservoltl 


Interior of a typical environmental test chamber. Vaporized 
CO, or other liquid gas is injected through the valve just above 
the open top a the fan housing for refrigeration. The strip 
heaters are behind the fan housing. The dry-and-wet tempera- 
ture sensing bulbs (coiled for greater surface area) are located 
directly in front of suction fan where they are continuously 
exposed to the airstream drawn from throughout the cabinet 
area. 
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maintain any desired relative humidity between § and 
100 per cent. The refrigeration and heating systems are 
both controlled by one Fenwal Series 541 temperature 
ontroller; relative humidity is maintained by a second 
Series 541 controller 

Typical of the efficiency and performance of the entire 
line 1s the 32-cuft teste chamber. This unit reaches 

100 F from room temperature within 5 min, as com 
pared with | to 4 hr (depending upon compressor 
rating) for mechanically refrigerated equipment. Be 
cause of the design of the refrigeration system and the 
efficient air-circulating system, the temperature con 
trollers can approach their rated accuracy, and maintain 
a temperature uniformity within +1 deg C throughout 
the chamber half the variation permitted by 
government testing standards 

The cost of the complete test chamber ts about one 
fourth that of conventional cabinets of comparable ca 
pacity, largely because of the vastly simplified refrigera 
tion system. Furthermore, the Associated Testing 
cabinets cost about §0 per cent less to Operate than do 
refrigerated cabinets. These relative 
costs compare the 32-cu ft chamber with a conventional 
chamber of roughly equivalent cooling capacity. They 
include the cost of the original equipment amortized 
over § years, the liquefied gas, electricity, plus cooling 
water, and service for refrigerated systems 


about 


conventionally 


250-Megawatt Turbine Test Pit 


Avous-Cuacmers has initiated full use of a large new 
test pit at its West Allis (Wis. ) Works with the 
testing of the 3600-rpm elements of a fourth 


turbine 
current 


120,000-kw close-coupled, cross compound unit for the 


station of the Wisconsin Electric Power 


Oak Creck 
( ompany 

The new pit, equipped with steam connections, con 
denser equipment, lubrication system, and co-ordinated 
test instrumentation, 1s capable ot testing units up to 
and including 250-megawatts, 3600-rpm 

The pit is a single long opening in the main assembly 
area of the plant. It has no internal partitions or per 
manent platforms, and turbines can be erected on any 


particular part of it The pit floor is a 4-ft-thick rein 


forced-concrete slab topped by 12-1n-thick, precision- 
leveled floor plates. Two 250-megawatt tandem tur 
bines can be assembled lengthwise in the pit and tested 
simultancously. When the entire space is not in use, 
the pit can be shortened by installing heavy concrete 
and steel slabs on columns to provide additional shop 
floor space 

Of particular interest is the system developed for 
furnishing foundations for shop erection. A master set 
of cast-iron parallels is composed of cight standard 
blocks, combinations of which are used for different 
ratings. A total of 32 is needed, for example, for the shop 
erection of the 3600-rpm elements of a 300-megawatt 
unit 

Four-inch expandable steel blocks are used on top 
of the upper parallels. During shop erection, these 
base pads are shimmed to dead level by optical-leveling 
methods and then are bolted to the foundation par 
allels 

The turbine sole plates are mounted on top of the 
leveled base pads and the level of subsole plates in the 
field is similarly established. Shim packs made up dur 
ing shop erection can be transferred to the field without 
alterations, thus reducing time for leveling and line-up 
during erection at the site of installation 

A permanent test-pit lubrication system includes two 
4000-gal oil tanks with motor and steam-driven auxiliary 
oil pumps and oil coolers. Two consoles at the main 
shop floor level contain oil pressure regulators, oil-flow 
controllers, oil-flow meters, and pressure gages 

A central control panel with motor and valve controls, 
stcam-pressure and temperature gages and records, steam 
flow meters, condenser gages, and a barometer is mounted 
between the lubrication-system consoles. A service ele 
vator adjacent to the console assembly operates between 
the main shop floor and the pit floor. 

High-pressure and intermediate-pressure elements for 
the world’s first 300-megawatt unit for the Detroit 
Edison Company are being assembled while the 3600-rpm 
high and intermediate-pressure elements for Oak Creck 
No. 4 are being tested. This new integrated assembly 
and test pit is one of many large facilities required to 
produce today’s large steam turbogenerator units of 
which 100, 120, 150, 200, 220, and 300-megawatt ratings 
are being manufactured by Allis-Chalmers 


Allis-Chalmers new turbine test 
pit is capable of testing units up 
to and including 250 mega- 
watts and 3600 rpm. Two 
250-megawatt tandem turbines 
can be assembled lengthwise in 
the pit and tested simulta- 
neously. 
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Bolts that can hold together supersonic aircraft and permit 
major advances in high-temperature design in other fields, 
have been announced by Standard Pressed Steel. The new 
Hi Tm 9 family of fasteners represents a unique wedding of 
exceptional strength and temperature resistance. With mini- 
mum tensile strength at 170,000 psi at 900 PF, the bolts are 
as much as 50 per cent stronger than stainless and alloy-steel 
fasteners currently used at this temperature. Other immediate 
applications for Hi Tm 9 include aircraft engines, power- 
plant steam and gas turbines, high temperature nuclear, and 
chemical-process equipment. 
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Fasteners for 900 F 


Heat-peryinG steel superbolts that can hold together 
supersonic aircraft, and permit major advances in high 
temperature structural design in other fields, have been 
introduced by Standard Pressed Steel Company, Jenkin 
town, Pa 

[he fasteners called Hi Tm 9 have minimum tensilk 
strength of 170,000 psi and shear strength of 100,000 
psi at 900 F —the friction-generated skin temperature of 
an airplane speeding through the atmosphere at 2400 
mph (Mach 3.5 

[he SPS fasteners are made from VascoJet 1000, a § 
per cent chromium hot-work die steel produced by 
Vanadium-Alloy Steels Company of Latrobe, Pa. They 
have 50 more strength than the alloy-stcel 
fasteners currently used 

Initial fasteners, designated EWB Tm 9, are a 12-point 
external-wrenching aircraft bole used 
for airframe fastening, from , in. to 1'/e-1n 
diam. Fasteners and threaded with Hi 
I'm 9 physical properties are planned in any desired 
for cither tension or shear-load applica 


pet cent 


Cy px ot tension 
ranging 
re late { parts 
configuration 
tions 

The SPS break through the thermal 
plished with a commonly used industrial metal 
soon be duplicated in parts other than fasteners, accord 
ing to H. Thomas Hallowell, Jr., president of SPS 
The prospect is thus good for development of structural 
and mechanical components of all types with high 
temperature properties not previously thought possibl 

SPS development work on Hi Tm 9, which included 


barrier -accom 
she yuld 
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Characteristics of EWB Tm 9 Bolts 


Tested 

at room 

temp after 
100-hr 

soak at Tested at 
900 F 900 I 
220,000 170,000 
185,000 140,000 


Room 
tempera- 
ture 
220,000 
185,000 


Uleimate ten 
Yield strength 
Elongation in 4 diam P 
min pecimen 
Reduction of area, f 
min. (specimen 5 
Shear strength, psi min 140.000 
Sere ruptur psi for 100 hr 
lif 
Fatigue strength pst act 8,000 
000 cycles, 10 per ne pre 
load 
Impact trength Charpy {r 


Ib 18 
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t 


p*! mi 


10 16 
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the most extensive clevated-temperature study of fasteners 
to date, indicates that 1200-F fasteners with equally 
remarkable, though somewhat lesser strength, will 
soon be produced, he added 

Hi Tm fasteners may solve the sull-unanswered prob 
lem of how the proposed piloted aircraft of Mach 3-4 


speeds (2100 to 2700 mph) will be held together 


Immediate applications for the bolts are also seen in 
aircraft engines, — plant steam and gas turbines, and 


some nuclear and chemical processes 


X-Ray Thickness Gage 


Finisnep steel-serip thickness ts determined by means 
of an x-ray gage installed for ficld testing and evalua 
tion on the 80-1n. strip mill at U. S. Steel's Fairless 
Works in Fairless Hills, Bucks County, Pa 

Che gage operates by measuring the intensity of x rays 
passing through the stecl with a scintillation detector 
Che intensity ts in inverse ratio to the thickness of the 
steel be ing rolled The movements of a nominal gage 
setting wedge and a deviation wedge in the x-ray beam 
are utilized to maintain constant signals at two different 


phototube de tectors 


With the x-ray thickness gage, a “read-out” located in the 
speed-control pulpit of U. S. Steel's 80-in. strip mill indicates 
the gage being rolled. The numbers are translated from the 
shaft rotations of two dials by an analog-to-digital Converter 
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The positions of the wedges are translated into strip 
thickness units. The wedge positions are transmitted first 
as shaft rotations by selsyns to a remote location. Two 
appropriately calibrated dials translate the shaft posi 
tions into nominal strip thickness in inches on one dial, 
and deviations from nominal thickness on the other 
In order to read actual gage being rolled, the operator 
must make a mental calculation summing the two dial 
readings . 

The shaft positions of the two meters are converted 
into electrical voltages which are then summed, applied 
to an analog-to-digital converter, and displayed in 
ligital form as a row of three illuminated figures repré 
senting actual steel thickness in thousandths of an inch 


Air Preheater Improves Combustion 


Fuus savings of up to 25 per cent and a marked reduc 
and soot can be obtained with the Boston 
introduced in the U. S. by The 
Preheater Corporation of America, New York, N. Y 
This unit, which ts usually installed in the 
fire door of the boiler, supplies preheated secondary 
air over the fire bed or burners for maximum combustion 
of the fuel 

Che Boston air preheater consists of two basic sections, 
in adjustable air-intake valve that extends outside of the 
fire door, and a preheating chamber made from a 
pecial heat-absorbing alloy mounted on the inside of 
the door The air is drawn through the intake by the 
normal boiler updraft, circulates through a labyrinth 
of hot surfaces inside the preheating chamber, and ts 
lelivered evenly over the fire bed or burners at over 
100 | The preheating chamber ts heated by radiation 
that would normally be lost, so it consumes none of the 


tion in smoke 
Air Preheater, recently 


low cost 


luel energy usable for operating the boiler 

The Boston air preheater is designed for use with low 
or high pressure, oil, coal, or coke-fired boilers of the 
induced-draft, forced-draft, or steam-blast type. During 
the past 10 yr more than 50,000 of these units have been 
installed in Europe in apartment houses, commercial 
buildings, theaters, ships, and industrial plants. Dif 
ferent models are available for all types of boilers 
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PREHEATER ff 


PREHEATED SECONDARY AIR 
AIDS COMBUSTION OF 
UNBURNT GASES 





BURNER 


The Boston air preheater shown in an oil-fired boiler applica- 
tion. Heated by radiation, the preheating chamber heats the 
incoming secondary air to over 400 F. The heated air helps 
provide maximum fuel combustion, reduces smoke and soot, 
and increases the efficiency of heat transfer, with fuel savings 
oft up to 25 per cent 
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In normal boiler operation, cold primary air is usually 
admitted through the primary draft, or introduced 
through blowers. However, the cold air has two 
negative effects that prevenc it from effecting maximum 
fuel combustion ] ) Its temperature 1s COO low to Cause 
effective combustion of the unburned gases and volatile 
matter, and (2) it cools the flame and the heat-transfer 
surfaces. As a result, extra fue! is required to heat the 
air, and the unburned hydrocarbons coming into contact 
with the cooled boiler walls form soot. The Boston air 
preheater introduces secondary air at temperatures high 
enough to promote maximum combustion of the un 
burned carbon monoxide and of the heavier hydrocarbon 
fractions that linger at the outer edges of the flame and 
normally settle out as soot or smoke. Introduction of 
the heated secondary air makes it possible to cut down 
the intake of fuel-wasting cold primary air. The in 
creased turbulence created by the incoming heated air 
also aids combustion 

Because the rate of combustion is increased, and the 
flame is hotter and more luminescent, more heat ts 
transfered to the tubes by radiation rather than by the 
less efficient conduction or convection methods. This 
increase in heat-transfer efficiency reduces the amount of 
heat wasted through the stack with the flue gases. 
The elimination of soot on the tubes also increases the 
cfliciency of heat transfer. Meanwhile, tubes and joints 
last longer because they are no longer ¢ x posed to radical 
temperature changes 

The Boston air preheater can usually be installed in 
one day, without interruption of service. Because the 
unit has no moving parts outside of minor valve ad 
justments, it is free from the possibility of breakdown 
and expensive maintenance 


Nuclear Briefs 


» New-Type Nuclear Fuel 


Ceramic pellets of urania-thoria UO, and ThO, 
fuel constituents for nuclear reactors, developed at 
Argonne National Laboratory, Lemont, Ill., are now 
being used in a Borax serics experimental reactor at 
Argonne’s branch at the National Reactor Testing 
Station near Idaho Falls, Idaho 

Both thorium oxide and uranium 
used in ceramics for many years, but are new as nuclear 


oxide have been 
fucls 

Ceramic fuel elements do not grow and become dis 
torted under intense irradiation, like metallic fuel el 


ments which have been known to double in length 


& Sodium Reactor Experiment 


Self-sustaining nuclear fission has been achieved in che 
Sodium Reactor Experiment, a small-scale experimental 
civilian atomic-power project being developed for the 
AEC near Los Angeles, Calif., by Atomics International, a 
division of North American Aviation, In 

The SRE is the first sodium-cooled thermal reactor to 

produce’ a sustained nuclear chain reaction. The SRE 
uses neutrons moderated with graphite to sustain the 
fission process, and liquid sodium is circulated through 
the reactor core to remove heat produced by the atomic 
fission 

During the initial start-up test, the reactor whose 
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Beta radiation is being » 
used by the Armstrong 
Cork Company to help 
control weight per unit 
area of rubber, tle, lino- 
leum, felt backing, and 
coatings applied to felt 


backing. The scanning 
head of the beta gage 
shown moves back and 


forth across a moving 
sheet of material to keep 
a continuous check on 
weight per unit area. 


Technician 
ionization chamber 
flux and reactor power 
for test purposes. 


design capacity ts 20,000 kw of heat operated at a 
power level of about 1 kw of heat No electricity was 
generated 

Following several weeks of testing, the power level 


of the reactor will be gradually increased, and heat will 
be parchased to generate about 6500 kw of power on an 
xperimental basis by Southern California Edison 


Company 


P Texas Thermonuclear Research 


The 


organize | 


Atomic Energy Research Foundation 
by private utility companies 
Texas has contracted with the General Atomi 
of General Dynamics Corporation for a 4-yr $10 million 
privately financed and jointly sponsored research pro 
field of controlled thermonuclear reactions 

The thermonuclear research will be carried out at 
General Atomic’s new multimillion-dollar John Jay 
Hopkins Laboratory for Pure and Applied Science, located 
act the edge of San Di Calit Research 
work staff of the laboratory 
150 scientists, engineers, and 


iv. xXas 
Operating in 
Division 


gram in th 


northern 20, 
is already under way Che 
includes than 


now more 


technician 


> Fleet-Type Nuclear Submarine 


The world’s first fleet ty px 
USS Skate, recently launched at Groton, Conn 
powered by the third full-scale operating nuclear reactor 
designed and developed for the U. S. Navy by Westing 
house Electric Corporation 

The Skate's pressurized-water 
principle to that of the Nautilus but 
oncepts and advances in reactor design 


submarine, th 
will be 


nuclear 


similar in 
in¢ orporat Ss ncw 


reactor 15 


P Accident Reports 


The AEC has amend: 
protection of workers and the public against radiation 
to provide that licensees shall promptly notify the 
Commission of potentially serious accidents involving 
licensed material 


1 its regulation on standards for 
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at Atomics International, a division 
The device, taller of the two shown, provides information on neutron 
The graphite pile in the background contains a low-level neutron source 





















of North American Aviation, Inc., tests the A 


> Beta Gages Control Thickness and Weight 


Beta radiation from either strontium-90 or ruthenium 
106 is used by the Armstrong Cork Company, Lancaster 
Pa., to control the weight per unit area or thickness in 
the manufacture of linoleum, rubber tile, and felt back 
ing. The beta gages make continuous measurements, 
and set that make adjustment 
as often and as quickly as they are necded 

The source of radiation is contained ina small cartridge 
d on a 


up automatic controls 


mount 


not much bigger than a thimble, and 
frame below the material The end facing the material 
is open so that radiation ts projected through the ma 
A detector on the other 


measures the 


is mounted on a frame 
radiation 


terial 


side which amount of 


passing 
through 

Since the radiation al 
to the weight or thickness, the gages can be calibrated 
in the desired terms from samples Any variation will 

Other types of 
material or make 
both 


sorbed is directly proportional 


control devices pages scan 


use of back 


detector 


activat« 
back and forth across the 
radiation with and 


scattering of source 


on the same si! lc 


» Nuclear Instrumentation Improvement 


4 new uncompensated tonization chamber fulfills a 
need for a simpler and more reliable device for monitor 
The 


vammMa-Tay 


ing the power of nuclear research reactor mecha 
which lead to reduc 
interference 1s already in trial use 

The sonization chamber engineered by Atomics Inter 
small cylinder which 


an inner graphite tube spaced 


nism is encased in 


national consists of a contains 
two graphite clectrodes 
,in. from an outer tube 
tubes are lined with facing 
making the chamber thermal 
veutrons. The chamber ts filled with dry nitrogen gas, 
thus providing a controlled atmospher« 
As neutron flux increases or decreases in the 
the ion density in the hetween the 
electrodes does likewise 


chamber by remote wiring, provides the operator with 


about 
Both 


surfaces, 


boron-10 on theit 


scnsitive to 


reactor, 


sensitive volume 


The indicator attached to the 
information on neutron flux and reactor power 
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Precision “Eyes” 
The Hemisphere Sight of the 
B-52 bomber tail-defense system 
produced by the Mechanical Division of 
General Mills, Minneapolis, Minn., 
is machined on a German-built Lindner Optical Jig Borer 
Critical control involves the location and 
boring of test holes, some to tolerances of 
+-0.0002 and —0.0000, 
and the milling of a flac surface 
to within *2 min for mounting 


optical lenses 


’ 
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Giant Sling. A new giant in wir rope slings, 3 in. in diam 
and furnished with the patented Dualoc Ending, has been perfected 
introduced by the Wire Rope Divisions, American Chain & Cabl 
Company, Inc., Wilkes-Barre, Pa. Recommended for moving heavy 


power-generating, industrial, marine, and railroad 


transportation equipment, it 1s contrasted 


with the '/y-in. wire-rope sling, 
smallest made by ACCO 
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Plastic-coated made by Renaud 


Mi h 


toleran and 


Surface Plate. 
tics, Im 
ing of 
Fis 


Ziv >a 


suriac | 


of Lansing laminate th 


granite to clo costs by §0 per cent 


d with a 


tl 


woth hard surfac ac 


rraim granite it rough is coat special plastic which 
within 0.002 TIR of a true plan 
| tools wood 


makes 


sim urat 


Il within the required tolerances for st 

The hard 
mbly work 
/ 


or cCorrose 


across Corncrs WwW 
Is, 
plate ide 
level 


mod patterns tooling surfac the 


and plasct 


al for layout, inspection, or ass It is permanently 


won t warp wag rust 


ncutto * 


Small Dynamometer. Size has b: 


required by an equivalent 


lectric dynamometer by the 


Division, Avco Manufacturing ( orp Stratford. Conn 


practically ‘‘miniaturized th 


, and weight to 


Vacuum Assembly for Drilling. Drilling and 
countersinking properly spaced locating holes for 
D; 
mbly It con 
holds the a} 
slide assem 
track to | 
Notch 
bottom track ‘ 


rivets at Baltimor 


accomplished by Martin's 
vision with a 


ot 
paratus to the skin of the airplane; a 


}-part vacuum ass 


SISCtS A vacuum plat which 


bly which moves along a sition th 


drill; and clamps at each end ilong th 


lower edge of th rv is locator 


! 5 Ol that 


Lycoming 


Although 
model WWX 650 Hydra Brak: 


hydraulic dynamometer 


can absor! 


yup to 4000 shy 


continuously at 7060 rpm 


and can bi Operate 


n higher spe Is 


d 





European Survey 
Engineering Progress in the British Isles and Weetern Europe 


The Hanover Fair 


Tun German Industries Fair at Hanover, held this 
year trom April 28 to May 7, continues to grow in size 
and importance; and, although it now occupies 21 
halls, many of very imposing dimensions, in addition to 
the open-air section where cranes and other big exhibits 
this liberal provision of exhibition 
space 1s proving inadequate. Plans are well advanced 
for the construction of a hail, bigger than any existing 


are accommodated, 


Over-all view of the German Industries Fair at Hanover held 
April 28-May 7 


J. Foster Petree,' Mem. ASME, European Correspondent 


at present, to house all the electrical exhibits under one 


root 

As is usual, many of the exhibits were not mere show 
pieces, but represented completed contracts for plants; 
and the number of different countries for which they 
were destined provided an impressive indication of the 
extent to which the West German engineering industry 
is recovering the markets that it had lost during the wat 

There are indications in some directions, however, 
that German manufacturing costs are rising to a point 
where they are no longer so favorably placed in the 
matter of price as was the case three or four years ago 
They are having to fight harder for their orders, but 
they are getting them, many from Eastern markets 
[he quality of the work is generally good, for German 
engineers have not lost their ingenuity; and so ts th 
salesmanship 


> Locomotives for Egypt 


In tHe 1956 Hanover Fair the biggest locomotive 
exhibited was the 4-8-2 + 2-8-4 Beyer-Garratt 
engine (see August, 1956, issue of MecHanicaL ENGINEER 
ING, Pp. 740) buile by the Henschel Maschinenbau 
G.m.b.H. for Portuguese East Africa 

[his year Henschel also showed the biggest locomotive 
in the Fair, but this time it was one of 13 six-axle 
diesel-electric locomotives, of Typ KK, which they are 
building for the Egyptian Railways. They are of the 
standard gage of 4 ft 8'/. in. and weigh 132 metric tons 
in running order. The over-all length is 77 ft, the 
height is 14 ft § in., and the width is 9 ft 4 in. The 
two 8-cyl two-stroke V-type engines have a 
maximum speed of 835 rpm and drive d-c shunt-wound 
generators, which have additional separate excitation 
Their combined power output is 1900 hp, giving a 
maximum speed of 66 mph. The starting tractive 
effort 1s 48,500 lb 

Che wheel arrangement, according to the Continental 
notation, 1s ALA-AIA; that ts, there are two three 
axle bogies in which, in cach case, the center axle ts 
not driven. Each of the other axles has a separate 
motor, making four in all. The bogies have Flexi-Coil 
suspension and are constructed of welded steel plates, 
as also is the underframe 

The body structure of the locomotive consists of the 
underframe as the lower chord, with two top girders 
as the upper chord, with lattice-type side framing 
The locomotives are being constructed under license 
from General Motors 


steam 


diesel 


' Correspondence with Mr. Petree should be addressed to 36 Mayfield 
Road, Sutton, Surrey, England 











> “Hercules of Railway Cranes” 


AN IMPREssive exhibit on the Krupp stand was the 
Hercules of Railway Cranes,"’ as it was termed by the 
makers, Krupp-Ardele G.m.b.H., of Hamburg, one of 
the dozen or so principal firms in the Krupp organization 
It is stated the most powerful railway breakdown 
rane yet built in Europ , being capable of lifting 120 


to be 


tons at a radius of 20 fr, at which radius the large 
hook can be hotsted to 31 ft above rail level. On che 
mall hook a load of 15 tons can be handled at a radius of 
ist under 50 ft Th lifting capacitics are in long 


n built for the New 


Australia 


tons of 2240 Ib, the crane having be 


South Wales Government Railways, 


[he crane 1s operated by steam, the hoisting, lutfing, 
nd slewing mechanism being driven by two hort 
sontal cylinders, one on each side of the cranchouse, 


g and fitted with Joy's valve gear 
oal-fired boiler, with a heating 


with cranks at 90 d 


Steam 1s supplied by a 
irface of 269 sq ft, working at 170 psig The crane 
arricd on two three-axle bogies, with an axle loading 
f 20 long tons. Cast-steel cantilever brackets are 
tted at the four corners of the frame, with screw jacks 
at their outer ends, to support the crane for heavy 
fts; without them, its lifting capacity ts reduced to 
18 tons on the main hook and 13 tons on the small 
ok at 20 ft or 27 ft 6 in. radius, respectively For 
heavy lifts, balance weights are fitted under the rear of 
i¢ revolving platform When the crane ts in transit 
these weights are transferred to a flat truck Including 
this truck, and the match truck on to which the il 


is lowered for transport, the over-all length of the unit 


104 ft The maximum towing speed is 30 mph 


7*eee rv ev eeeeeeeer 


> Rail and Flange Lubrication 


Fair were noc all of 
preceding examples 
items shown was a flange lubricator 
by De Limon Fluhme & Company, 


rinciple of the devic 
} I 


Hanover 
proportions as_ the 


Raitway exhibits at th 
ich massive 
One of the 
IMOTIVES 


smaller 
for lo« mad 
*t Disseldorf, Germany The 


is projected through nozzles directly onto 


is that greas« 
the flanges of the leading wheels by means of compressed 


rhe 


running board or in 


finely atomized in the greas¢ 


air, being 
lrawn from a container on the 
yme other convenient position by a pump actuated by 


the valve 


pro css 


gear of the locomotive; thus the frequency of 


operation ts a function of the distance run The usual 
practice is to give a shot of atomized grease for every 
$00-ft co §00-ft run along the track A Jime-base high 


pressure grease is used, with a dropping point at approx! 
mately 210 F, and the consumption ts stated to be between 
» and 10 Ib per 1000 miles As the grease is spurted 
lirectly against the wheel flange, and only when ch 


comotive 18 in motion, it has no 
ead onto the wheel tread or on the 
that tests on the German Railways 


ls thus Jubricated is more than 


opportunity to 
rail tread The 


have 


caieahe State 
shown that the life of whe 
three tames that of unlubricat 

Another development by ch 
rails, but in this case the 
rail and not to the 
consists of two felt 


1 wheels 

same firm 1s a lubricator 
lubricant (oil) ts 
wheel 
whecls 


for cran¢ 
applied to the side of th 
flange. The appliance 
mounted on inclined spindles and suspended from the 
rane Carriage at a point al the rail. They are kept 
with the sides of the rail head by 
spindles The lower ends 


WOVE 
n contact a light 


tension spring between th 
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120-ton breakdown crane lifting 
1957 


Hercules of railway cranes 
60-ton locomotive. Hanover Fair 


eeesvsveeveeeeveesee ee eevpeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeanen eevee e 


of the spindles are hollow and form channels for th 


supply of oil to the felt, through which it passes, partly 
by capillary action and partly by centrifugal force, as 
the wheels roll along the rail The supply 1s main 
tained by some suitable type of multipoint diseributor 
operated by the travel motion of the cran thus no oil 


is expended while the crane 1s stationary 


vere eee ew ewe ww ow 


Railway wheel flange lubricator made by De Limon Fluhme & 


Company, Dusseldorf, Germany. Grease container and pump 
are shown. Grease is projected through nozzles directly 


onto the flanges of the leading wheels by means of compressed 


air, being finely atomized in the process 
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Freight Cars, by C. O 
Aluminum & Chemical 
195 ASMI 
57—RR-9 
Feb. 1, 


Aluminum in 
Curell K aiser 
Sales, Inc Chicago, Ill 
Railroad Contet paper No 
multilithographed; available to 
1958 


fice 


ALUMINUM usage in freight cars and 
compone nt parts 18 not a recent, nor 1s it 
an unusual Since the 
1930's, primary metal producers, 


and labora 


development 
carly 
freight-car manufacturers, 
tories have been searching for the correct 
combination of metals, structures, fabri 
cating methods, and joining techniques, 
take aluminum’s 
light weight, wide range of mechanical 
to 


to full advantage of 


properties, and excellent resistance 


corrosion, abrasion, and atmospheric 
weathering 

This experimental aluminum-car pro 
at last, beginning to bear fruit; 


becoming 


gram 158, 


engineers and executives ar 
more aware of the excellent potential that 
aluminum offers in the lading 
available through lighter weight freight 


cars, the ease of assembly and operation 


greater 


weight components, 


through lighter 
and the improved welding techniques d 
veloped in the postwar years 

Che development of aluminum-freight 
car designs by the mere substitution of 
aluminum for stecl, and governed by 
conventional steel design practices, will 
inevitably lead to an inefficient combina 
tion of unnecessary weight and costs 
Consequently, the significant advantages 
of the metal will not be 
fully realized 

An aluminum structure, to be efficient, 


light-weight 


must be analyzed and treated as such, 
from its design inception to its commer 
cial completion 

Unfortunately, some of the carly pas 
senger-car applications of aluminum pet 
formed unsatisfactorily, since the de 
signers did not have the technical data 
range of alloys, in 
which to 
“bad tastc’’ 


iluminum developed and 


diversitied 
from 


and the 


various forms, choose 


Thus an undeserved for 


has carried 
over into the freight-car industry. Sound 
technical data and open-minded analysis 
will, in time, dispel the poor impressions 
created by these previous failures 


This paper describes improved alumi 
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num alloys, fabrication methods, and 
joining techniques now available for con 
struction of railroad freight cars and com 
ponents. To be generally acceptable for 
these applications, the use of aluminum 
must compare reasonably with structural 
stecl in respect to cost of production 
equipment, cconomics of manufacture, 
and efficiency of operation 

Certain earlicr aluminum materials and 
fully met 


However, 


these rr 
the 


Scrics, 


Me thods have not 


quirements alloys of 
weldable, aluminum-magnesium 
joined by advanced welding methods 
climinate many shortcomings encountered 
in previous Actual service ex 


perience had been recorded, illustrating 


usages 


the excellent manufacturing and servic 
improved ma 
terials Once 
analysis of an aluminum 90-ton covered 


characteristics of these 


methods economic 


and 


hopper car is presented in this report 


The Expanding Use of Aluminum in 
Railroad Cars, by G. B. Hauser, Mem 
ASME, Aluminum Company of America 
New Kensington, Pa. 1957 ASME Railroad 
Conference ya per No $7— RR-2 multi 
Nichegpaghed available to Feb. 1, 1958 


Tue versatility of aluminum is de 
scribed and a short history of the use of 
aluminum in railroad cars is given in this 
paper 
Several of 
their various applications in railroads are 
discussed. For structural applications in 
passenger cars, alloy 6061 in several heat 


the aluminum alloys and 


treated tempers has been used for rolled 
This is a mag 
medium high 


and extruded shapes 
nesium-silicide alloy of 
strength and excellent resistance to at 
mospheric corrosion. For interior finish 
applications, the lower-cost, medium 
strength alloys are used, such as 3003 for 
sheets and 6063 For 


house-type freight cars such as box and 


for extrusions 
refrigerator cars, alloy 6061-T6 is usually 
The 
hopper cars, particularly riveted cars 
§052 and 5154 have 
These are alumi 


used throughout same is true of 
In tank cars, alloy 
become fairly standard 
num-magnesium alloys 


lend 


struc 


Aluminum-magnesium alloys 


themselves admirably to welded 


tures. One of the goals of aluminum 


metallurgists is to produce an alloy which 
when welded would have strengths com 
parable to that of welded open hearth 
steel 

Tests of welded structures are referred 
to and briefly summarized. New plant 
facilities covering sheet and plate, ex 
trusions, and press forgings are described 
The for flame cutting 


aluminum also is discussed 


new proc css 


Corrosion Prevention of Railroad Cars, 
by J. W. Crossett, Mem. ASME, The Inter 
national Nickel Company, New York 
N. Y. 1957 ASME Railroad Conferen 
paper No. 57—RR-1L (Cmultilithographed 
available to Feb. 1, 1958 


For the purposes of this paper, corro 


sion is defined as the destruction of a 
metal 
reaction 
sion damages cost the railroad industry 
approximately $410 per year 


Some of the problems contributing to this 


by chemical or electrochemical 


with its environment. Corro 


million 


loss on diesel-clectric locomotives, pas 
senger equipment, and freight cars, and 
remedies to minimize these losses are dis 
cussed in this paper 

In the early days of diesel-electric loco 
motives little consideration was given to 
engine cooling-water treatment, and it 
was found that deterioration 
occurred within a few months of opera 
tion. The substitution of the alkalinc 
sodium-dichromate-inhibitor treatment 
climinated most of the causes of deteriora 


severe 


tion, but also presented a dermatitis 
hazard for personnel. In order to combat 
this problem several railroads are now 
employing nonchromate inhibitors to 
prevent corrosion, while others continuc 
to use the chromates and combat th 
dermatitis problem with educational 
methods and protective apparel 

Railroad passenger equipment is sub 
ject to further problems. It must com 
bat the corrosive clements of all-weather 
environments in addition to daily dosages 
of car cleaners which are generally a 
mixture of sodium-acid sulfate, oxalic 
acid, wetting agents, and corrosion 1n 
hibitors. The use of austenitic stecls 
while their initial cost is higher, provides 
life and reduced maintenanc 


to offset the initial 


increased 


costs which tend 
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differential. In kitchens where 


price 
sale is one of the Major corrosive agents, 


the use of Monel or copper 1s suggested 
for flooring 

Protective surface coatings such as 
paints, metallic plates, or sprayed metals 
used to increase corrosion 


may also be 


resistance 


Rail Highway Co-Ordination, by N. | 
Carlson, Mem. ASME, and J. A. Johnsor 
Mem. ASME, ACF Industries, Inx New 
York, N. Y 1957 ASME Railroad Cor 
ference paper No. 57 RR-7 (multilicho 
graphed; available to Feb. 1, 1958 
An ANALYsis Of the basic cost of trailer 

load shipments by rail, highway, and co 


ordinated systems has been made by th« 


Based 
shippers have discovered additional ad 


authors on recent experienc 


vantages with piggyback operation: 
Among the advantages of this Operation 
are dependability and regularity, mad 
possible by freedom from adverse trafhi 


The 
pre 


sented and a reduction of freight-handling 


road, and weather conditions 


conomics of freight shipping ar 


costs is noted as one of its chief economi 


advantages An analysis is given of 


shipment costs A discussion is also pre 
sented of handling equipment and th 


quipment needed for future operations 


Evaluation of Railway Draft Gears, 
by W. D. Wallace, Mem. ASME, W. H 
Miner, Inc Chicago, Ill 1957 ASME 
Railroad Conference paper No. 57—RR-8 
multilithographed; available to Feb. 1 
1955 
Tne essential mechanical characteris 

tics of railway draft gears, with par 

ticular reference to those designed for 
freight cars, are presented in this papet 

The draft gear operat in a pocket 

formed between the center sills by th 


front and rear lug structur and 1s har 


ssed to th coupler by means of a yok 


ind cross key The author appraises th 


characteristics of rubber and friction 
rears. It is suggested that, by careful 
lection of drafe gears, one original i 
stment can provide high efficiency for 
minimization of impact shock and full 


ntrol of long trains at all sj ! 


Needs Better Trucks, 
Mem. ASME, Glen Ellyr 


Railroad Conference paper 


“Roller Freight” 
by J. L. Haynes 
ill 1957 ASME 


5$7—RR-3 (multilithographed; availa 

ble to Feb. 1, 1958 
For many years, American railroad 
nav x perienced highly satisfactory 1 
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Piggyback, Inc., standard car 


sults from the operation of roller-bearing 
journal boxes on their passenger cars and 


diesel locomotives The program ot ex 


tending the application of antifriction to 
the two million freight cars in this coun 
try is now being promoted aggressively 
by some of the leading companies in the 


industry, and several thousand roller 


bearing freight cars are already in servic 


There are mechanical problems pecul 


iar to freight cars, owing to the loose 


side-frame freight trucks, that demand a 


satisfactory solution if we are to obtain 


the maximum economic advantage from 
boxes com 


tablished for 


the roller-bearing journal 


with the record 


parabl 


passcnper Cars 
This paper gives a comparison of th 


journal-box applications for railway pas 


enger cars and freight cars The pur 
pose of this comparison is to emphasiz 
the effect of the truck design on bearing 


life and performanc« 


Test Equipment for Use in Diesel Engine 
Maintenance, by J. A. Smith, New York 
Central Systen Cleveland, Ohio 195 
ASME Railroad Conference paper No 
57—RR-4 (multilichographed; availabl 
to Feb. 1, 1958 


A COMPREHENSIVE program of testing 
oils and fuel 


licscl-powered 


lubricating oils used in 


locomotives and in cer 


! 
tain auxiliary diesel-powered equipment 
was formulated by the engineering serv 


ice department of the New York Central 


Systcm 


Eight oil-test stations wer 


weighs approximately 50,000 
lb, accommodates two trailers per car 


throughout the system in order to detet 


mine the condition of the lubricating oil 
Each station is equipped to make the 
following tests on oil samples taken from 
the crank flash test 


cas precipit tion 


number, and ash. In the event thaf:on 
or more of the tests indicates thaf cor 
rective action is necessary, the text jsta 


tion Operator is authorized to request the 
taken before the 
In so far as it 1 


up 1s 


pos 


proper action be 
placed In service 
sible, typical critical conditions have been 
codified and thi 


truct d in thi 
A 


operator has been in 
data 
sped 


analysis of th 


interpretation of th 


n channel dit ct-t ading 


itlable for 
| 


lectron microscope 18 used 


sixt 
trometer 18 a‘ 
a h 
for analysis of fuel oils and lubricating 
The th | 
MICFOSCOPK oil-test station cost 


This capi 


and an 


oils spectrometer ctron 


and th 
approximately $75 thousand 
tal investment has been amortized in th 
past two years by the number of potential 
failures which were averted by th 


the 


and by th 


npin 


reduction in amount of lubricating 


oil purchased ccOnomics ft 


alized in the fuel-procurement program 


The Use of Economy Fuels on Diesel 


Locomotives, by RK. Mcbrian, M 
ASME, Denver & Rio Grande Westert 
Railroad Company, Denver, Col 195 
ASME Railroad Conferes pay 
§7—RR-G6 (mulcilithographed, availal 


I 
to Feb. 1, 1958 

Grande W 
reduc d operating cost for 
half years by sats 


Tne Denver & Rio 
Rastlroad has 
four and 


on 


the past 
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factorily burning ‘economy fuels An 
economy fuel is defined as any fuel which 
can be purchased at prices below estab 
lished market prices for definite grade or 
specification fucls; such fucls to be pur 
chased without a railroad specification 
and which will not resule with usage in 
increased maintenance 


unduc or Opera 


tional problems and costs. This paper 
points out that it is possible to secure 
savings through the use of various types 
of economy fuels. However, todosor 

quires a full study in the laboratory, in 
and in road scrvice tests, in 


test cngines 


order to evaluate and condition the econ 
omy fu | properly 
The description and results of tests on 


economy fuels are presented in this paper 


Oil and Gas Power 


A Study of Industrial-Engine Operation, 
by H. E. Fisher, Tennessee Gas Transmission 
Company, Houston, Te H. Miles 
Assoc. Mem. ASME, Sperry Gyroscope 
Company, Great Neck, N. Y 1957 ASMI 
Oil and Gas Conference paper No 
$7—OGP-3 (mulclithographed; availa 
ble to March 1, 1954 


xas, and \V 


Power 


In THe past few years compression pre 
sures have risen from about 125 psi to ap 
proximately 300 psi. These changes hav 


been very attractive and have lowered 


fucl consumption in some cases as much 
as 25 per cent and increased power ourput 
up to 40 per cent 

These gains also have presented op 
erating problems. Thx 
been expected to keep industrial gas en 


operators hav 


gines at peak efficiencies with the same 


istrumentation that has always been 


Industrial-engine analyzer 


system. 


used. The tools, basically, consist of a 
timing light and a spring-loaded piston 
typ pressure indicator 

As a result of studics made 


Gas Transmission Company 


with th 
Tennessee 
and several other companies, it was recog 
was a need for an ana 
lyzer the 
analyzer that has long been used by th 
Studies showed that a 


nized that there 


similar to aircraft-engin 


aircraft industry 


suitable analyzer for industrial engines 


should include ignition, vibration, and 
pressure analysis 

The analyzer which has been developed 
to satisfy these requirements is described 
in this paper 

Ficld acceptance of the 
been excellent. Operators and mechanics 


can co-ordinate quickly their knowledg: 


analyzer has 


and past experience on engines with th 
information which the analyzer pro 
vides. They can see unlimited applica 
rions for this type of maintenanc« rool 
With an instrument such as the indus 
analyzer, the industrial-en 


a tool which can di 


trial-engine 
gin 


creas 


operator has 
materially, 


and help to op 


downtime prevent 


needless maintenance, 


crate engines at peak efficiency 


The Use of Heavy Fuel in High-Speed 
Diesel Engines on River Towboats, 
by E. Renshaw and R. N. Larson, St. Louis 
Shipkuilding & Steel Company, St. Louis 
Mo. 1957 ASME Oil and Gas Power Con 
ference paper No. 57 OGP-10 (multi 
lithographed; available to March 1, 1958 
Tue use of heavy residual fuel oils in 

diesel engines dates back as far as the in 

Diesel. Historically, the 


differential in price of about one to two 


vention of Dr 


The system provides 


analysis of ignition, vibration, and pressure of industrial 


engines. 


between heavy residual fuel and light 


distillate diesel fucl has been the motiva 
tion for using residual fuels in thousands 


of marine and stationary installations 
both here and in Europ 

It has been common practice for man 
years to operate large slow-speed marin« 
and stationary diesel engines (especiall, 
those of European design) on heavy fu 
of various viscosities. In such installa 
tions for starting up, shutting down, an | 
under part load, dis 


been used in many in 


for Mancuvering 


tillate fuels have 
This practice in the shipping 


industry has resulted in satisfactory and 


stances 


economical operation, and at present the 


majority of commercial motor vessels 
throughout the world are using rcsidual 
fuels in their diesel engines. However 
all studies have indicated that up to now 
it was inadvisable to operate high-speed 
diesel engines on residual fuels even when 
distillate fuel was used at part load, be 
cause of engine deposits excessive wear 
and poor engine performanc« 

Extensive research in the field over th 
years has continually improved the ap 
plication. But up to now there have 
been many scrious limitations which pre 
cluded many diesel engine operators from 
taking advantage of the inherent savings 
The authors of this paper believe that 

vapor phase" cooling, by maintaining 
high engine heat, by maintaining the samc 
temperature throughout the engine, and 
by furnishing heating steam at no cost, 1s 
the prime factor in permitting the suc 
cessful and economical burning of resid 
ual fucl in high-speed engines. Based 
on their experience, for a 3600-hp tow 
boat the cost of a heavy-fuel installation 
including the vapor-phase equipment 
Nemec unit, centrifuge and piping, can 
be paid off in one year from the savings 
of the difference in cost between residual 


fuel and distillate fuel 


The Problem, Southern 
Gas Association’s Approach, and 
Results, by E. N. Henderson, Arkansas 
Louisiana Gas Company, Shreveport, La 
1957 ASME Oil and Gas Power Conferen¢ 
paper No §7—OGP-9 mulelitho 
graphed; available to March 1, 1958 


Gas Pulsations 


IN a reciprocating natural-gas com 


pressor station, pulsations in the compres 


system are caused, and 


determined, by a 


sor and piping 


their characteristics 
great many factors beginning with the al 
ternating intake and discharge of gas by 
a compressor cylinder. Some other major 
factors involved in pulsact m causation 
are the 
tion, including clearances, the number of 


compressor cylinder configura 


cylinders on a given unit together with 
the crank-angle relationship of the in 
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lividual inders, and 


idual cylinder " individual pipi 
omponents such as nozzles, volun 
bortles, lateral |i and yard piping 
The cause of ga pulsatios lies witht 
the system as a whole and ts not govern 
by any individual component to ¢l x 
lusion of other components 
This definition of cl cause of gas 
pulsation was not possible prior to th 
Southern Gas Association's Pulsatior 
Research Project 
The results of th project's approach at 
pr nted in this paper in terms of facili 
tics and { chniqu s d \ lope | tog th t 
with the practical application of thes 
results References are made to more d 
tailed technical articl or papers that 
have been presented on specific phases of 
these developments Membership in th 


Pulsation R 
to all operating compan 


th 





search Council is availabl 


Ind luding nor 


members of Southern Gas Associa 


Chromium Plating Development at the 
U. S. Naval Engineering Experiment 


Station, by R. W. Reynolds, | S. Naval 
ngit ring Ex riment Station Annay 

Md. 1957 ASME Oil and Gas Power 
Conteret paper N §7—OGP-6G (mult 
lithographed; available to March 1, 195 
THs verity Of Operation on new d 


signs of diesel engines is continually t 
load 
ings with greater output per pound of 


In 


creasing as a resule of higher unit 


ngin many Ci this has 


ot 


conventional cast 


ascs neces 


sitate: use steel cylinder liners in 


To 
liability 
th 


have re 


plac of ron 


that past standards of 1 
life are maintained 


line 


ance to both abrasive wear 


and s 


fac 


rv ic 


of th tecl 


Sur 


rs must iSt 


an 1 corrosion 


I'he best known means of accomplishing 
this 1s to use porous chromium platit 
on the wearing surfac 


| S 


Statior 


Naval Engi 


chromium 


of th 


riment 


The progres 
necring Exy 
scribed in this 


th 


chromium 


plating development is d 


paper | 


weal I 


arly tests show ! 


ot 


ater 
sistam porous 


diesel 


wid 


over that of cast cylinder 


lh 


wear resi 


ron 


tests showed a Variation WJ 


tam th chromium used 


An accelerated st machine and a 


plating plant were built with laboratory 
type controls to plate specimens and 
valuate th ffects of plating factors on 
the wear resistance of chromium Th 
machine is also used to evaluate chro 


mium as pr 
th 


Engineering Experiment Station porou 


pared by commercial platers 


During investigation, two types of 


chromium placir vy over Sst | hav f 


discovered that are superior 1 


istan based on wear-machine tests 


commers ial porous ¢ hromium 
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ples over steel presently submitted. Es 
rit tests al planned for these bes 
ty pes Ihe work is to continue in ex 


ploring orl rity} sand to solv probl 1 


in addition to weat 


A Practical EnginScope for Field Main 


tenance, | i I klund, All 
Is DuMont Laboratories Ir Clite 
| 19 ASME O und Gas P. 
Conf paper } §7—OGP-7 (n 
t rat 1; available to March 1, 19 


Economica and efficient operation of a 


spark-ignited internal-combustion engin 


is primarily dependent on proper ignition 
Regardless of « 


mponent physical charac 


teristics and location, the electrical char 
acteristics are fundamentally the sam 


Viewing the wave form ona cathode-ray 
oscilloscop isa basi testing t choiqu 
The cathod ray oscilloscope isa ha IK 


indicatut g devi It draws a visual pu 


ture in graph form, displaying voltage 1 
the vertical Y-axis, and time in the hori 
zontal X-axis. Hence it can display any 
phenom non which is or can he cot 
verted to clectrical energy A mulricud 
of transducers are available to allow 
Measurement or indication of pressur 


vacuum, vibration, motion 


displac 


locity accel 


ment \ ration stf } and 
Strain, temperatur light, and oth 
similar phenomena 

By a unique approach based on a desir 
for simplicity of application, the Du 


Mont | Nginocopr 
by 


attachment 


pre 


has permitted utiliza 


non the average mechant Simpl 


portability, and a uniqu 


multilin sentation per cylinder 


on 


allow isolation of trouble by comparing 
one cylinder to the others All output 
from a single distriburor ar shown 
simultaneously in detail By u of a 
grid-marking ¢ chniqu tl soure of 
trouble can be located Troubles can | 

letected prior to giving operating diff 
ultics, allowing work to be carried out 
on a preventati basis 

Variations in Marine-Engine Perform 


ance, by FP. C. Vibrans, Philiy Spaulding 

and As iat attle, Wasl 1957 ASMI 

Oil and Gas Power Conferet paper N 

§7—-OGP-2 (multilicl grapl { availa 

t to March | a4 

luis paper deals with the performan 
of a maris ngit Operating at full 
throttle when the dri i el chang 
speed due to some outside fore uch a 
the addition of a tow or entry into shal 
low water It descril the variation of 
propeller torque at 1 rpm as functions of 
speed through the water Included also 
are the functior of torque and 


pow 


versus rpm with Sp d thro [ Vat 
held constant It discuss } pple i 
tion of these functions in tw vam I< 
One appli to the effect of a tow. at 
the other to the effect of the usual varia 
tion in effective horsepower met f 
1K Finally it Sugwests a imcrio i 
Operating Marine engines at tull chrocel 
in service to keep torque and rpm withi 
the limits set by the machinery m fac 
turct 

Sizing of Centrifugal Separators tors 


Residual Fuels, by Kurt f M 


ASME, Nordberg Manufacturing ¢ npany 
Mil wauk Wis 1957 ASME Oil and Ga 
Power Conferen paper N 57 O0,P-B 
multilithographed; availat Marcl 
PupuLtar-pow.-ryprand dish rwih-ty] 
centrifuges can b ipplied cto batcl 
type treatment of residual tu Thet 
ar ilso self-cleaning centrifuge for cor 
tinuous cleanu Vv Th \ ar is { in 


parallel operation (sing!e pas ind in 
serics, with the second stage possibly used 
only for removing solids (clarifier 


One of the problems arising through 


the application of centrifuges is to 1 
stall ch proper capacity imitiall Thi 
1 vident because centrifug m the one 
hand are the mort exp Sti ircem in th 
installation of a treatment system tert 
sidual fuels, and, on the other hand, they 
may be quite ineflicient if undersiz | 
Some of the items which may intluen 
the decision upon number and type of 
centrifuges are discussed in the paper 
The final comparison hould be made by 
actually testing the centrifug ut a 
preliminary comparison cat mad 


tl 


tically 


or 


An Appraisal of Compressor-C ylinder 


Cooling Requirements, by WF. May 

Men ASMI und A. G. Clark, Men 

ASME, Ingersoll-Rand Company, Painted 

Post, * Y 195 ASME QO) and Gra 

Power Conterer paper * $7—OG,P-1 

multilithographed, availa March 1 

4) 

A piscussio of th ooking pul 
ments of reciprocating-comy ) has 
ler under Various of rath 7 mditio 
is presented in this paper Particular 
mphasis 1s placed on compr rs of | 

| 
hp or more having cylinder t double 
acting construction Many of the ol 
rvations, however, wall apply jually 
well to smaller compressors having either 
if r| acting or doubl icting Vil ler 

Phe prog 8 ol compr inv ait ” gas 
if a f cipro. ating comp on Mma 
generate a considerable amount of heat 
In many Ca particularly those invol 





ing high compression ratios, this heat of 
compression, plus the heat of friction 
generated by the piston rings and piston 
rod packing, causes undesirably high op 
rating temperatures 

Reducing the 
levels of both the air or gas handled and 
the cylinder itself, through cooling, of 
The main advan 


ope rating-te mpc rature 


fers many advantages 
tages of removing as much heat as pos 
sible 


Maintenance 


are that lubrication is improved, 
costs ar reduced, and the 
horsepower required to compress a given 
amount of gas is reduced 

The purpose of adding a water jacket 
to a compressor cylinder is to remove a 
portion of the heat of compression and 
heat of friction. This paper attempts to 
factors affecting cylinder 
jud ge 


valuate the 


cooling and to show how to 
whether or not water-jacketing is neces 


ary 


Turbocharging Development for Loop- 
Scavenged Two-Cycle Gas Engines, 
by J D Hines, Mem ASME, and N Reed, 
The Cooper-Bessemer Corporation, Mr 
Vernon, Ohio 19§7 ASME Oil and Gas 
Power Conference paper No. $7 OGP.-4 
multilithographed; available to March 1, 
1958 


Mernops of adapting exhaust turbo 
chargers to ported loop-scavenged two 
this 


cycle Zas cngines are disc ussed in 


paper 

Two methods of turbocharging, con 
tant pressurc, and pulse system, were 
considered. Development work on four 
cycle engines had been with the pulse 
system, which by its characteristics deliv 
ered sufficient power to deliver air for 
starting and light-load operation. Under 
certain conditions, however, this system 


may produce a pressure in the exhaust 


ystem which is detrimental to scaveng 
Constant 


ing of two-cycle engines 


pressure turbocharging, on the othet 


TURBOCHARGER 


114 


AFTERBURNER t 


Beltane RY +¥ 
14f” —’ A T AIR 
EXHAUST FROM ENGINE FLAME BYPASS 


hand, obtains less restriction to the flow 
of exhaust gas, but the characteristics of 
this system are such that exhaust energy 
is inadequate for starting and light-load 
operation. The unit, therefore, is not 
self-sustaining until an approximate °/s 
load is carried by the engine 

These considerations led to the study 
of three principles of turbocharging 
straight turbocharging, parallel opera 
tion with piston-type scavenging pumps, 
and serics operation with centrifugal 
blowers. The design assumptions and 
premises used for cach type were proved 
or disproved, and the results are reported 


Effect of Intake Combustion-Air Condi- 
tioning on Performance of Spark 
Ignition Gas Engines, by W. F. Mac 
Innes and R. L. Solnick, Assoc. Mem 
ASME, Fluor Corporation, Whittier, Calif 
1957 ASME Oil and Gas Power Conferenc: 
paper No. 57 OGP-5 (multilithographed ; 
available to March 1, 1958 


Tue effects of intake-air temperature 
on the knock-limited performance of a 
spark-ignition stationary-type gas engine 
were evaluated. It was found that the 
knock-limited power output of the test 
engine increased with reduced intake-air 
temperatures, but was somewhat morc 
sensitive to absolute humidity changes 
The increase in knock-limited power, 
however, which is allowed at high ab 
solute humidities, is accompanied by in 
creases in exhaust-gas temperature and 
specific fuel consumption 

Audible disturbances associated with 
knock were correlated with the combus 
tion pressure time diagram, and a tech 
for determination of the knock 


niquc 
Results of the 


limit 
tests are presented in the form of graphs 
relating power output and specific fucl 
intake-air temperature 
discussion of the 


was developed 


consumption to 
and humidity 
results as related to those of previous in 


Some 


vestigations also is included 


MAIN GAS 
NOZZLE 


J 


) 


14 


AIR TO ENGINE 


I'wo-cycle engine turbocharging with afterburner assist is 
used to eliminate the back-pressure trouble expected with 
ported-loop scavenged two-cycle gas engines 
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Wood Industries 


Selection of Carbide-Tipped Saw Blades 
for Optimum Performance, by E. J 
Dower and W. E. Oakey, Mem. ASME, 
Southwest Research Institute, San Antonio, 

1957 ASME Wood Industries Con 

ference paper No 57—WDI-9 multi 

lithographed; available to March 1, 1958 


Texas 


Tue purpose of this paper is to set forth 
the relationship of the many variables in 
the operation of wood sawing with cir 
cular blades, and to present a method of 
handling these variables to establish 
opuumum Included is a 
limited amount of test data on carbide 
tipped blades and examples of certain 


fundamental relationships which become 


performance 


apparent 

This paper shows that in sawing with 
carbide-tipped blades, the bite per tooth 
bears a definite relationship to sawing 
energy and sawn finish. Tests were 
made to determine the maximum allowa 
ble bite per tooth which would produce 
various finishes, and to determine the 
energy requirements for various sizes of 
bite per tooth. Based on the results of 
these tests, a method is proposed for the 
selection of optimum blades for various 
requirements and operating conditions 
Because the bite per tooth is a function 
of blade speed, feed rate, and number of 
tecth, any one of several different com 
binations of these variables can be s¢ 
lected, depending on blades available, 
and the spindle speeds and power of the 


machine 


Automatic Machining in Furniture 
Manufacture, by E. S. Johnson, Mem 
ASME, North Carolina State College, 
Raleigh, N. C. 1957 ASME Wood Indus 
trices Conference paper No. 57—WDI-8 
multilithographed; available to March | 
1958 

machining in a furnicur 

but there arc 


AUTOMATIC 
factory does not exist today 
indications that such a procedure will be 
fucur¢ In 


practical in the foresecabl 


this paper, automatic machining is de 
fined as a process in which all opera 
tions are performed in sequence on rough 
dimension wood parts with mechanical 
handling and feeding, and in which tools 
are reset automatically when clectroni 
cally requested by a feedback system ac 
tuated by gages automatically measuring 
the parts after they are machined 

This paper reviews briefly the history 
of mechanization in some phases of wood 
furniture manufacture. Special attention 
is paid to mechanization and mechani 
cal handling in machining parts after 
length 


they have been cut to rough 


width, and thickness in the rough mill 
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Present developments in machining ar 


red 


cov Specific xamples ot current 

practices are listed and some trends to 

ward progress in automation are dis 

cussed 

Core Materials for Plywood—Standard 
Lumber Cores, by C. D. Dosker and S. H 
Durst, Gambl Rrothers, Inc., Louisvill 
Ky 1957 ASME Wood Industries Confer 

paper Ne 57 WDI-10 (multilitho 

grapl available to March 1, 1958 
Lumber is still the standard material 


for use in plywood core stock for furni 
ture and cabinet manufactur Untfor 
tunately, too little attention has b 

given to the importance of the proper 
lection of the type of core and th 
pecics of lumber that would give tl 


best results In considering foundatio 
materials one must think in terms of th 
nd use and the type of xposure required 
Ir is suggested that new materials | 
udged by cost and performang in com 


parison to lumber 


Paper Honeycomb Used for Core Ma- 
terials at the Brunswick Balke Collen- 
der Company, by R. A. McKay, Th 
Brunswick Balk Collender ¢ ympany 
Marion, Va. 1957 ASME Wood Industries 
Conference paper No. 57—WDI-4 (multi 

1; available to March 1, 1955 


lichogray ! 


THe basic principle of producing paper 


h meycomb 1s that ot blowing up a 
certain quantity of paper to yield a mucl 
larger volume of low-density cellular 
structur 

A wide range of propertics may be ob 
tained in paper honeycomb by varying 
the caliper of the paper, the size of th 
cells, and the percentage of resin impreg 
nation 

[The author's company us paper 
honeycomb for core stock in 19 basi 
panels of which nine are for table and 
desk tops and ten for various cabinets 


This small group of panels is in turn 
used to mak« uf 150 different sales 
New uses paper I 


yoomp 
at being continually studied and tested 


over 


items for hon 


rhe panels currently being constructed 
fall into two class those of three-ply 
mstruction having skins of rT 
hardboard, and those of fis ply con 
truction having skins of cither ou 
ycamore plywood or gin. and in 


hardboard and face and back of plastic 


\ general report covering the produc 
mn of paper honeycomb, 1ts use as cor 
xk for school furniture par | and 
iggestions tO prospective users Of paper 


TOC 18 


mevycomb as cor 
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The Case for the Hollow Core, by R 


Casselman, Washington Door Co., Washing 


ton, N. J. 1957 ASME Wood Industries 
Conference paper No. 57 WDI-7 (multi 
lichographed; available to March 1, 1958 


Tue definition of hollow cores in wood 
panels or doors in this paper is limited to 
those comprising relatively large spaces 
or cells separated or bounded by elements 
perpendicular to the faces and large and 


bulk to 


small fraction of the core’s volume 


strong enough in occupy only a 


Hollow-core materials have the follow 


ing advantages they ccoonomic il 


workabl 


and size, 


are 
fast handling, convenient form 


available, low in bulk, light in 


weight, gluable, stable, strong, com 
pr ssibl adequat in rluing at i and 
temperature resistant 


Chipboard, the Superior Plywood-Core 


Material, by P. | Brusquini, Granat 

Board Ine Goffstown N H 195 

ASME Wood Industries Conferenc paper 

No 57—W DI-5 multilict ograph ! 

available to March 1, 195 

Tue manufacture of chipboard consists 
of the blending and pressing of thre 
components wood chips, synth tik 
resins, and some type of the many wax 
that are availabl Vhe definition of th 
word ‘chip’ is very broad. It speciti 


no particular particle size, yet a very 1m 


portant point in the manufacture of chiy 

board is particle size and geometry 
Chipboard manufacture is divided into 

two methods th 


major 4 production 


extrusion process and the platen-press 
method Ihe former consists of forcing 
the raw material, prepared and blended 
wood gluc, through a heated constri 


tion-type metal dic Ihe size and charac 


ter of the extrusion die will determin 
the cross-sectional appearance of th 
chipboard produced This may bx solid 


or have some symmetrical voids for som« 
specific product application 
The 


same raw matcrial to heated platen pres 


platen-press method subjects the 


sures which are perpendicular to the flat 
of the 
with the platen-press method that this 
th 
board, its characteristics and application 


faces finished chipboard. It is 


paper deals production of the chip 


asa plywood core material, and the ad 


vantages an | Savings by its use Overt other 


accepted core materials 


Finishing Controls at Drexel Furniture 


Company, by N. ©. Hatcher, Jr., Drexel 
Furniture Company, Drexel, N. ¢ 195 
ASME Wood Industries Conferen paper 
, 57—WDI.-1 mulelich graph { 
available co March 1, 195 

Woop finishing f regarded as an 





C-1430 wer 


is fast becoming a technical protes 
The ot 


finishing departments has increased pro 


art 


sion influence automation in 
duction capabilities and provided better 
and more consistent quality Technical 
advances during the past quarter century 
have greatly improved the durability and 
light-fast qualities of finished wood 


Phe 


instances relies on the 


wood furniture industry in Most 


finishing- material 
suppliers co style and give technical dire 
tions during the finishing process. TI 


author's company has established it 


own finishing department respon thle for 


these functions 


Through the use of a finish-testing lal 


oratory, furniture Manufacturers ca 


select the bese material for a given job 


and satisfy themselves that each batch of 
material purchased will mect the tolet 


ance-range requirements set forth in color 


consistency, physical propertics, and all 
other characteristics 

— 
Aviation 


A Fresh Approach to Aircraft Landing 
Gear Design, by R. O. Dickinson, Jr 
Lockheed Aircraft Corporation, Marietta 
(ra 195 ASME Semi-Annual Meeting 
paper No. 57—SA-30 (multilith graph ! 
availabl tu April l, 


1y5% 


th 


landing gear 


luis vICWS development 


th 


paper re 


and design of the for 


Lockheed C-130 airplan 
Che basic requirements established by 
the Air Force for this design were th 


following 


military specifications and ! quire ments 
) 


1 Design compliance with « 
Airplane gross weight of approxi 
mately 100,000 Ib 

3 Capability of operation from soft 
fields prepared 


surtac 


or hastily runways 


d with sand, sod, brush and weeds 
small rocks and gravel or st cl landing 
mats 

Maintenance 


4 Low requirement 


with case of maintenance when required 
§ Simplicity of design and operation 


6 Reliability 


lo 


was 


how the landing 
the 


veral other design requirements of th 


determine 
attached 


gcar 


ro be to airplan 


revicwed If the gear wer 


ro | attached to the wing, an cxtrein ly 


long flexible gear, prohibitive in weight 


would bi required because of the high 
wing Also, wing fucl tanks require all 
available space in the wings and leay 

no place for the gear 
The ¢ 130's’ prop jet engin have a 
mall over-all diameter nacell and 
larg ( ntrally located exhau t thereby 
laminating the nacell as point if 
679 





attachment because of KCCSSIV heat 


und lack of space 


A 


view of these factors indicated that 


year would have to be attached to the 


ag ecessitating a narrower tread 
military 

land 
ad and 


Viation trom 


than approved by applicabl 


pecifications However, the low 


ng speed permitted a narrower tr 
ith approval of ad 


ication Another advantage of 


allow 


is a shorter ground turn 


facilitating th us of narrow 


triy Th radius is 


turning 
nt upon the distance of the gear 
line of airplan 
no peat ring of 
commensurate with 

In the C-13 
attained by 


of th 


ing radiu 

rt turn radius can | 

rubbing (sideways motion 
uniqgu in tMat it 1 

retracting within th 

A short di 
ncountes 


ution ( ‘ scCriptiog} 


a | rational 


Automation and New Methods for 
Overhaul, by E. W. Denis G 
| t ( y, Ca nati, Ohio 
MI mual Meeting 
57 SA-15 ( muleilithoer af hed 


Tue Aureraft Turbine Di 


ral Electric Company has found 


Cras ision of 


in n 
factor in th 


that automation ts a Mayor 


Automatic 


solution of ever-increasing problems 


encountered in the overhaul of jet 
engines 

The problems in overhaul, though not 
unique in Most instances, are Many and 


varied The 


ay plying progressive 


two basi considerations in 
mechanization to 
any operation are volume and the natur 


of the 


volume 


product The problein§ with 


is no greater in the area of over 


haul than in any other industry, but th 


nature of the product is unique and is 


derived from the following facts a 


No two engines sent in tor overhaul 


have the same faults to the same di gre: 


4b) no two engines have the same number 
parts differ greatly 


Thes« 


manufacturing 


of running hours 


from model to model facts 


greatly complicat th 


work procedures, and accumula 


I 
tion for assembly 
Today 


being develo 


cycl 


turomMation 1s in Operation or 
ed in G 


cleaning, d 


neral Electric's 


} 
overhaul areas of greasing 


inspection, bearing processing, removal 


of nozzle-diaphragm partitions, extrac 


tion of stator-ring and blade assemblies 


painting materials handling and mat 


rial flow. Studies were made before start 


ing this program, all indicated many pro 


duction and manufacturing probl ms 


Cleaning Methods Used in the 
Aircraft Gas-Turbine 
J]. L. McCabe, General 
Ohio 19§7 
paper No 


atlabl 


The 
Overhaul of 
Power Plants, by 
Fleceric ( mpany, Cincinnati 
ASMI Annual Meeting 
57—SA-17 (multilithographed, ay 
ro April 1, 195 


semi 


pickup on powered, overhead conveyer, moving parts through the 


chemical cleaning system at General Electric Company's Aircraft Gas Turbine 


Division 


680 





MECHANICAL 


CLEANING process« for overhauled 


engines and parts are described in this 


paper 


A successful engine-overhaul program 


Must imcorporate an efhicient cleaning 


system, capable of removing the larg 


varicty of soils, organic deposits, paint 


films, and oxidized heat scales which 


accumulate as a resulc of engine opera 


tions in field servic 

The cleaning system must be rsatil 
It must be designed to accommodate th 
wide range of ferrous or nonferrous metals 
and organic coatings which make up th 
component parts of turbojet-engine con 
truction 

In addition, the cleaning system must 


| thorough It must remove surfac 


contaminants to th xrene that visual 


magnetic-particle, and fluorescent-pen 


trant inspections can be performed for 
thed 
Ar th 


f10ns us d 


rection of reyectable defects 


same time, the chemical solu 


must not adversely attack 


metals from which the parts are mad 


Such action could result in a loss of 


dimensions, surfac corrosion, and sub 


surface attack which eventually could 


induce failure in servic Th valua 


tion of these factors 1 quires ¢xtensiy 


laboratory facilities and competent per 


soOnnrl | 


The Mechanical Approach to Simplified 
Jet-Engine Maintenance, by ‘ 
Wilson, Bureau of Acronautics, D 


partm 
of the Navy, Washington, D 

ASME Semi-Annual Meeting 
§7—SA-37 (muleilith grapt 

to April 1, 1958 


Tue sources of major problems result 
ing in accidents or forced landings now 
with turbojet 


encountered engines, in 


order of the frequency of their occurren¢ 
aks, fire 


pumy 


are Fuel x} losion, flameout 


fucl control and curbin com 


pressor; and lubrication, bearings, and 


suc h 


The maintenance of turbojet engines ts 


becoming more difficult because of th 


increasing complexity of the engines and 


their acccessorics Becaus of the short 


age of skilled 
tinued emphasis placed upor 


technicians and the con 
national 
that tools 


defense, it 1s imperative new 


and methods be developed for the purpos 
of simplifying our present Maintenanc 
procedures 

Perhaps many of our routine tests of 
ssorics can b 


engine acce simplified by 


better utilization of the methods of 


automation A suggested cxample of 


an automatic fuel control test stand has 
Although such methods 


ly th 


been described 


will not replace ner human 
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Example of turbine-wheel failure caused 
by thermal fatigue as a result of operating 
a jet engine 25 C above the specified 
temperature 


yutine work 
miditios 

Thus cl tests prow 
iccclerated considerably 


Another 


aluatu nN 


problem 

ta turbo ril installed 
in aircraft has | | his 
ximat 


S| cially 
! 


per cent of our net 


important 
removed from service bet 
high-time because of failut 
mined causes of malfunctio 
sent tim inalysis of 
led on an 

how of the line m 


d by th 


of th 


aircralt 1 
uppl 
strumenta 
belies d that 


simplitied 


conventio 
aircraft It is 


procedut can b 


mad mor iccurat 


inalyzer 


Metallic Material Engineering and 
Manufacturing Aspects of New High 
Speed Aircraft, by | \. Simk h 
Repul Aviation Corpora Farming 

LYS ASMI 
: SA 


by 
minimum of fasteners a 
| I great May] 
j 
CeSssity 
Valuatior 
ym both engit 
viewpoint Th 


" complex 
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materials planning in the preliminary 


design stages can do much to insure the 


development of at optimum, efficient 


weapon 


There are certain general desirabk 


characteristics which a metallic material 


Must possess if order to be utilized 


ficiently and provid an optumum 


structural framework for 


a high-sp. d 


weapons system of the aircraft typ 


1 Good properties on a strength 


weight basis at high temperatures 


must be retained after 


long-time stressed and 


these propertics 


unstressed cx 


asonable degree of ductility 


posur Ar 


at th operating tf mp ratur 


ssential 
2 Propert 
ceived or heat must | 


uniform to permit designing to small 


margins of safety and rmit ca 


prod 


Coupled with this is the nec 


fabrication on i uctior 


flatness and low-gag iriatiort 

product 

Excessiv 

nominal 

Ww ight | nalty 
3 The alloy 

large-scale shop! 


d alloy 


adaptable to 
Delicately 


light varia 


must ff 
lufactur 
so tara 
atmet { my ratures 
undesiral 

respons lars forming deformatior 

poor machinability, the necessity for 

laborat hop process contr Is are also 


undesirable charactertstt 


The 
Simplified 
( 


Mechanical Design Approach to 
Maintenance, by G W 
1 | .f Do Lircraft 
( mmpany 

ASMI scm 
57—SA-46 
to April 1, } 
RELIABILITY ntial 
for ntly anned matt 
who at 
d 


involved in aircraft-component ign 
dev lopm nt,or Maintenane some meth 
ods that have been used successfully to 


achieve reliability of component opera 
rion are vive 
some necessary 


qua hifi anions for eth 
cient Maintenance are presente: They 


are 


1 The initial product desigr must 
include simplicity and provide for pro 
Maintcnanc 

2 The product must be reliable to th 


stablished 


order to ich lul 


xtent of completing an 


riod in main 


efhciently 


rvice } 


nan 


actively engaged for a 


After 


number of years in a service 


being 
test type of 
development program for rotating ma 


chinery, several methods of achieving 


functional reliability have becom vi 


dent 


1 Improve the design by changing 


the capacity or function ot detail working 


parts 


) 


Ins} ection program H 


bluc 


Incr ts th 


that only parts at 


suf 


used 


Initiate and 


pring 


full-cam 


opment rogram untt tn acsit 
loy { ra 1 cl | | 


continu i 


liability is achieved 
+ Maintain 


ngin 


close COmOperacior 
ring deparement, th 
rv overhaul departmes 


that result from continu 


ring development 


product il 


| Detinit 
reliability ar 
at icht V d 

2 Costs are reduced for 
rhauler and customer 
d by 
applied 11 


both 
facturer-ov 
5 Knowl dg 1s 


that can b 


vain 
facturet 
design work 
Th customict I 

having a better product and b 
the active Manutacturet inter 
customer's welftat 

> In XK pericne lengin ring | 


mManulacturet 


in the mploy 


opportunity Co learn about the 


whil 


project 


fulfilling a ne iry ta 


An Approach to Simplification of Aerial 
Refueling Hose-Reel Units, by W. I 
Whit / Flight Retucling Hale 

Md 1957 ASMI f A M 
57-——SA 


Ts j deals with an organized 
simplification of flighe 


With th 


primary goal of new drive systems to b 


studied 


organized phases from the initial analyss 


approach to 
retucling hose-t | units 


this writing reviews the different 


to the prototype and production model 
including th resules of the analog 
comput f studics conducted to provid 
data on the magnitude of certain design 


vartables cessary for adequat | 


several different type driv 
undertaking of 
funda 


m ntal design objectives and operating 


ystems Reasons for th 
this challenge are considered; th 
principles of the two best systems ar 


pr f {and reviewed with culmination 
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in the development of a simple, compact 


and reliable prototype unit 


Machine Design 


Mechanical Problems Involved in Short 
Circuits on Core-Form Power-Trans- 
former Coils, by E. W. Tipton, Westing 
house Electric Corporation, Sharon, Pa 
1957 ASME Semi-Annual Meeting paper No 
5$7—SA-46 (multilithographed; available 
to April 1, 1958 
Moprern power transformers are being 

subjected to more frequent and to mor 


short circuits than they were in 


past Under 
windings are subjected to severe mechani 


scvcre 


ycars short circuit th 


cal stresses, but the materials used in the 
coils cannot be selected for their mechani 
only two 


cal propertics. Essentially 
proj 


materials are used to build power-trans 
former coils; namely, nearly-pure copper, 
and paper in a variety of forms 

An analysis of the 
methods of apy lying the materials availa 


forces and ot 


ble shows how successful coil structures 


can be fabricated 


A Special Car for High, Wide, and 
Heavy Shipments, by KR. L. Bean, Mem 
ASME, Westinghouse Electric Corporation 
Sharon, Pa. 1957 ASME Semi-Annual 
Meeting No. 57—SA-41 (multi 


pa xT 
lichographed, available to April 1, 1958 


TkaNsrORMER ratings and voltages 
have increased so greatly in recent years 
that transformer shipping weights and 
now reached a critical 
point, In 1947, 
was made by che author's company of the 
first of three 260,000-kva 345-kv trans 
formers, cach having a shipping weight 
of 400,000 Ib. The casing of the first 
made with a removable 


It was shipped 


dimensions hav: 


February, a shipment 


unit had to he 
top section for shipment 
ina heavy-duty railroad car with a height 
of 49-in. of car floor above the rail 


To alleviate the problem of handling 
high, wide, and heavy shipments in the 
future, an entirely new type railroad car 
has been designed. The design of the 
car embodies the idea of utilizing the 
structural strength of the load itself 
to act as the center portion of the car 
It consists, basically, of attaching a set 
trucks to either end of the 
The primary benefit in such a 


of wheel 
shipment 
design comes from being able to lower 
inches of the 
that the 


the load to within a few 
rails. A benefit is 
center of gravity is lowered 


second 


Work Capacities of Energy Storage 
Systems on Basis of Unit Weight and 
Unit Volume, by L. V. Kline, Purdue 
University, Lafayette, Ind.; S. M. Marco, 
Mem. ASME, and W. L. Starkey, Mem 
ASME, Ohio State University, Columbus, 
Ohio. 1957 ASME Semi-Annual Meeting 
paper No. 57—SA-7 (in type; to be 
published in Trans. ASME; available to 

April 1, 1958 


In view of current and anticipated 
interest in conserving weight and space 
in engineering applications, a study is 
made of work-per-unic weight and 
work-per-unit-volume moduli for energy 
storage systems. Gasoline engines, solid 
propellants, electrochemical cells, fly- 
wheels, compressed gases, compressed 
liquids, and stressed solids are evaluated 
expressions for the 


For each such 


Genera! analytical 
work moduli are derived 


gene ral expre ssion, significant optumizing 


parameters arc selected and methods of 


optimizing the moduli are presented 
Information is included pertinent to the 
problem of selection of energy storage 
systems for specific applications. Com 
parisons are made of the practical maxi 
mum values of weight and volume 
moduli for the 
Limitations of the systems, including 


maximum allowable stress, are discussed 


ce ynsidered systems 


Model of special car designed for high, wide, and heavy shipments. Loaded with 
a $00,000-Ib transformer, the car will have a gross weight of 750,000 Ib 
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Comparison of Semi-Empirical Solutions 
for Crack Propagation With Experi- 
ments, J. Frisch, Assoc. Mem. ASME, 
University of California, Berkeley, Calif 
1957 ASME Semi-Annual Meeting paper 
No. $7—SA-12 (in type; to be published 
in Trans. ASME; available to April | 
1958 


Tue crack-propagation characteristics 
of two aluminum alloys and several steels 
have been investigated in sheet materials 
under uniaxial tension. Empirical for 
mulas based on ultimate strength and 
initial crack length were found to be a 
sufficiently effective method for establish- 
ing the relative merit of a material in its 
resistance to crack propagation. Com 
parison of experimental data 
criteria obtained from the energy-release 
rate or stress-concentration theory shows 
method yields reliable 


with 


that neither 
material constants 


The Effect of Conduit Dynamics on 
Control-Valve Stability, by F. D 
Ezekiel, Assoc. Mem. ASME, Massachusett 
Institute of Technology, Cambridge, Ma 
1957 ASME Semi-Annual Meeting paper No 
57—SA-50 (multilithographed; availab! 
to April 1, 1958 


A MetHop is presented for simulating 
the dynamic friction 
less hydraulic conduit with distributed 
parameters in conjunction with a simp 
spool-type control valve for analog 
computer use. Analytical and experi 
mental results showing the regions of 
stable and unstable operation of such a 
system are given, together with suggested 
stabilizing techniques. The effect of the 
valve chamber in the over-all analysis is 
found to be of considerable importance 


behavior of a 


Resistance to Rolling and _ Sliding, 
by A. C. Dunk, Assoc. Mem. ASME, and 
A. S. Hall, Jr., Mem. ASME, Purdue Uni 
versity, Lafayette, Ind. 1957 ASME Semi 
Annual Meeting paper No. $7—SA-9 
in type; to be published in Trans. ASME 
available to April 1, 1958 


‘coefficient of 
define th« 


IN GENERAL, a single 
friction’ is inadequate to 
frictional resistance between contacting 
bodies. It is necessary to know both 
the inclination of the resultant force linc 
and the offset of this line from the theo 
retical point of contact. This paper pr 
sents results of experiments which wer« 
made to determine the effects of velocity 
on the inclination and the offset of th 
line of action of the resultant force b« 
tween two disks in peripheral contact 
that the sliding 


importance in 


The results indicate 
velocity is of primary 
determining the inclination of the line of 
It is the 


action of the resultant force 


sum of the sweep velocities that is of 
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a 
& 
ri 
Oil arc on recess side of contact region 
between rotating disks 


primary importance in determining the 
offset of the resultant force linc The 
nature of the relationship between the 
angle of inclination and the offset of the 
line of action of the resultant force, and 
the proximity of the contact conditions 
to those existing for pure rolling, were 
investigated but no conclusive results 


were obtained 
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Tue June, 1957, issue of the Transactions of 
the ASME, which is the Journal of Applied 
Mechanics (available at $1 per copy to ASME 
members; $1.50 to nonmember contains th 


following 


Technical Papers 


Inflow Conditions for Supersonic Compr 

w With Curved Blad by Philip Levin 
56 4-49 

Two-Dimensional, Steady, Cavity Flow 
About Slender Bodies, by Hirsh Cohen and 
Robert Gilbert 56--A-29 

4 New Approach to the Theory of Thin 
Slightly Cambered Profiles, by F. S. Weinig 
56 -A-33 

Point Source and Point Vortex in the Hodo 
graph Planc, by H. Poritsky and R. A. Powell 
56——-A-78 

Effect of Adverse Pressure Gradient 
Turbulent Boundary Layer M 

m and J. W. Holl 56 


JULY, 1957 


Corrections for the Oscillating-Disk Vis 
cometer, by J. Kestin and H. E. Wang. (56 
A-¥4 

Effect of Stress on Creep at High Tempera 
tures, by H. Laks, C. D. Wiseman, O. D 
Sherby, and J. E. Dorn 56-—-A-5§ 

Appraisal of Prot Method for Determina 
tion of Fatigue Limit, by W. A. Hijab. (56 
A-50 

Reflection of Dilatational Waves at Edge of 
a Plate, by T. R. Kane 

Improvement of Holzer Table Based on Sug 
gestion of Rayleigh's, by S. H. Crandall and 
W. G. Strang 56--A-27 

Propagation of Compressional Waves in a 
Dispersive Elastic Rod—Part I, by Julius 
Miklowitz 

Propagation of Compressional Waves in a 
Dispersive Elastic Rod—Part II, by Julius 
Miklowitz and C. R. Nisewanger 

Analog Computer for Nonlinear System 
With Hysteresis, by W. T. Thomson 

Response of Mechanical Systems to Random 
Excitation, by W. T. Thomson and M. \V 
Barton 

Dislocation Over a Bounded Plane Area in 
an Infinite Solid, by L. Rongved. (56-—-A-53 

A Theory of Adhesive Scarf Joints, by J. I 
Lubkin. (56--A-52) 

Some Mixed Boundary-Value Problems of 
the Semi-Infinite Serip, by G. Horvay and 
] S$ Born 56 A 4 

General Instability of a Ring-Stiffened, Cir 
cular Cylindrical Shell, by S. R. Bodner 
56—A-30 

Radial Deflections of a Cylinder Subjected 
to Radial Loads, by S. W. Yuan and L. Ting 
56 —-A-64 

Collapse Strength of Redundant Beams, by 
E. F. Masur and K. P. Milbradt 56--A-5] 

Numerical Procedure for Calculating Large 
Deflections of Beams, by A. E. Seames and 
H. D. Conway 56-—A-38 

Solution of Problems in Bending of Plate 
by Method of Muskhelishvili, by L. 1. Dever 
all 


Design Data and Methods 


Stress Distributions in Rotating Disks Sub 
jected to Creep, by A. M. Wahl 

Uniformly Loaded Circular Plate With a 
Central Hole, J. C. Georgian 


Brief Notes 


Graphical Solution of a Nonlinear Vibra 
tion Problem, by W. H. Pell 

Antisymmertric Vibrations of a Beam, by 
George Handelman and Yih-O Tu 

Stress-Concentration Factors in Shaft by 
H. Okuho and S. Kikuchi 

Effect of Boundary Conditions in Limit 
Analysis of Plastic Structur by E. W. Ro 
Jr 


Discussion 
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Comments on Papers 
Including Letters From Resders on Migeellaneous Subjects 


Failure of a Welded Drying Drum 


Comment by R. D. Barer’ 


Havino not so long ago written a 


paper on a boiler tube failure by stress 


corrosion cracking,*? | was rather intet 


sted in this paper Unfortunately after 
fully che 


authors 


xamining car evidence pr 


nted by the I was forced to 
conclude that this failure does not repre 
ent an example of caustic embrittlement 

My reasot for 


briefly 
l Th 


hydrogen 


such a com lu ion are 


outlined as follows 


question of decarburization by 


occupies a good part of tl 


di cussion but ther is no evidence ot 


decarburization at the = fracture S« 
big 8 9. and 14 
difficult to conceive of much decarburiza 
hig. 13) on 


negligibl 


In addition, it 1 


rion material which was 


already of carbon content 
hig ) 


2 Alchough 


ntly no 


brittle behavior is dis 


freque exact test such as 


or impact was used to Measure 
this property As a matter of fact, it Is 
ded 
iway from the cracking is noc brittlh 

) The 


is being ‘very 


that metal in areas 


vcn rally COs 
water in the drum is described 
caustic’ but no analysis 
of the condensate supplied to the drum is 
if dt if d 

$ There ts no evidence of branching 


cracks in Fig. 14 The crack 


hig. 15 ts from area 1A of Fig 


shown if} 
12 and is 
not pertinent to the fracture; in fact 
it is suggestive of cither an original defect 
in the weld or possibly corrosion fatigue 


Aside 


ary pet 


then, from the short grain bound 


tration of Fig. 13 (nor pert 


nent) there 1s no evidence in this paper 


of the intergranular cracking which & 


ctroon Head, Pacitic Naval Laboratory 
Deten Research Board Department of Na 
tional Deten I quimalt B. C., Canada 

Case Histor f Faiture of Marine Boiler 
Cracking by 
April 


Tubes by Stress Corrosion 
R. DD. Barer, Cerresion, vol. 11, no. 4 
1955, pp. L4se 154¢ 

Che Failure of a Welded Drying Dr 
Caustic Embrittlement by G. Sines and 
bE ¢ McLean, 
December, 1956, vol. 78 yi 

‘Recent Research on 

Bowlers by C. D. Weir 
tion of Engineers and Shipbuilders in Scot 
land, vol. 92, 1948-1949, p. 16 


m by 
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auscic Cracking in 

Transaction Institu 
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usually taken as proof of caustic en 


brittlement. It is suggested that Fig. 12 
page 533 in the 
by Dr. Uhlig be compared 

) The IB of Fig 


12 bears no relation to the fracture 


Corrosion Handbook 
discussion of zonc 
6 Regarding the 


possible concentra 


tion of caustic by crevices, it seems in 


conceivable that such a concentration 1s 
ever likely to occur in this drum except 
nds to the atmo 


a crack which ext 


In other words, the crack would 


had to 


sphere 
form betore concentration 
Normally 


associated with steam generation NOt steam 


have 


was feasible cracking 1s 


utilization. In the present service there is 
nothing to cause film boiling® or evapora 
f10n, there is only a cooling or condens 
ing effect which is not likely to give a 
concentration of any Caustic, in fact it 1s 
likely to do the opposit« 

? Under 


tradictory 


s¢ veral con 


made For 


Conclusions 
Statements are 
decarburization (?) of the 

13 is explained by the 
May also indicate a caustic 


example, the 
plate in Fig 
following 
environment during service, although it 
is possible chat decarburization occurred 
during the annealing of the plate 


That the crack 


too rapidly’ to 


may have “‘progressed 


permit decarburization 


in the fracture zone is not borne out by 


the six-year service period in the pres 


ence of a design weakness or notch 


This is followed by two additional stat 


ments attempting to explain this lack of 


decarburization at the fracture the 


concentration of caustic may have been 


less in this region, or the normalized 


structure may be more resistant to de 


carburization 
8 This failure w: 


is the result of bad 


design —as indicated by the junction of 
head to shell in Fig. 1 


ing that fracture took place from this 


It is not surpris 


notch in a period of six years with intet 


mittent daily operation 


A New Approach to the Problem ot 
Conditioning Water for Steam Generation 
by R. E. Hall, Transactions of che ASME, 1944 
pp. 457-488 

“Studies of Heat Transmission Through 
Boiler Tubing at Pressures From §00 to 3300 
Pounds by W. F. Davidson, et al., Transac 


tions of the ASME, 1943 Pr 553-591 
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The fracture surface in Fig. 3, area B, 
is strongly suggestive of a fatigue failure 
and this fits the authors’ description 
regarding stress concentration and bend 
ing stresses (top of p. 1109 

Not only is the joint design extremely 
questionable but also the material. It 1s 
not usual for a pressure vessel to be con 
structed of ingot iron, as shown in Fig 
5 
is no evidence to 


In summary ther 


support a ‘caustic embrittlement diag 


nosis 


Comment by W. B. Brooks’ 


[ wave juse read The Failure of a 
Welded Drum by Caustic Em 
brittlement by Sines McLean in 
the December, 1956, issue of MecHanical 


ENGINEERING with much amazement 


Drving 
and 


This is a clear-cut fatigue failure caused 
by bad tell-ral 


lines of a progressive fatigue crack may 


design TI parallel 


be seen in the B region of Fig. 3, espe 
cially in the upper left 

for caustic embrittlement 
Indeed, the au 


Phe evid nce 


is exceedingly flimsy 


thors’ discussion of the ‘brittle condition 


of the metal’’ suggests that they do not 
even know 


1s They 
b nd cst 


what caustic embrittlement 


made a very crude hammer 


notch and obtained a brittle 


fractur not very startling From this 
that che 
r become embrittl d 
ASMI 
mbrittlement is not 


but rather cl 


had in some 
As hundreds 


show 


they infer metal 
mant 
of pages in Transactions 
tru A 


d V lop 


CAUSTIC 
brittlement at all 
ment of multiple branching inter rranulat 
cracks which cause tl 


brittl 


metal to exhibit 
behavior It is a 


They 


an apparently 


form of stress-corrosion-cracking 


show no such cracks 
It is noe at all unusual co find oxide i 


the small root cracks which are all too 


frequent in welds made with backing 


The crack 


Subs quent passes heat it 


rings forms when the root 


pass 1s mad 
oxidation ro occur 


old I 


rack simply as a 


sufficiently for som« 


Oxide is also often found in th 
portions oft a tatigu 
result of corrosion 


The authors discuss factors of safety 


® Lake Jackson, Texas 
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from the internal 


based or 


Static stress 


pressure and the reduced cross section, 


and utterly ignore the stress concentra 
tion designed into the joint by calling fora 
sharp corner where the cross section of 
the head is reduced 


l Stress 


as tlluscrated in Fig 
concentration at sharp r 


! hunds ds 


Tras Sactions 


ntrant angles has also receiv 
of pages of study in th 

A drying drum is obviously subject to 
cyclical stresses from thermal cycling of 
nto d 


the drum surfa¢ This is not n 


vibratory stresses 


it did and 


nor al possibl 


The drum had to fail wher 


in the manner it did for purely mechani 
cal reasons Ther is nO Mystery about 
it W | holes will slightly aggravat 


the tendency to a fatigue failure and you 


could not pay m nough to stay neat 


i drum of this design with or without 


Vv“ | hol 

The crux of the matter lics in the au 
thors’ footnot t showing that th 
lesign violates the cod 


Comment by E. O. Bergman’ 


In footnote 4 to their paper,’ th 


authors leave the reader with the impres 


sion that the internal sharp corner at 


which failure began was first explicitly 


forbidden by the ASME Pressure \ | 
Code in its latest editions 

Atcention is called to the tollowing 
wording in Paragraph l ) of th 
1946 Edition of the Cod In all cases 


whet plat edges of un qual thicknesses 
ire abutted, the edge of the thicker plate 
shall be trimmed to a smooth taper ex 


tending for a distance at least four times 


the offset between the abutting surtaces 


is shown in Fig. U-19, so that the ad 
oining edges will be approximately th 
ame thicknes [he length of the 1 
juired taper may include the width of 


This wording fi t appeared in the pink 


Add nda sh { dat { Aug 1944 
Thus the internal shary rner used 1 
t 1 wa ot in a wda vith 

Code requirements tn fo i i 

fen onstructitor 





Arrer prolonged ideratt ! 
wt bells thi irti ho ! it 
halles ! ( f tud ttl i 
! pr ted leads to t ) IS 
that this fathur 1 not ha t i 
peces of caustic embrittlen t ut af 
pears to have resulted from a form of 
Staff lrant, C. F. Bra & pany 
Alt f. M ASME Memb f 
] 1 Pr ' \ ( mir f 
i f its l fi I 
" hief } a g ( 
n ¢ mpany t y = 
JULY, 1957 


stress corrosion cracking not uncommon 


in boiler steels. This view is based on 
1) the appearance of the cracks shown 
13 and 15, (2) the 


metal was known to have 


in Figs environment 
to which the 
been exposed, and (3) the design of th 


welded head 


metal, 


joine and the adjacent 


The cracks shown in Figs. 13 and 15 


with rounded propagating nds are of 
the type associated with propagation by 


oxidation along lines of high stress, and 


do not at all resemble caustic embrirtl 


ment Caustic embrittlement cracking 
has the appearance of disrupted grains ot 
grain boundaries with sharp propagating 
nds and complicated crack pattern 


hardly 


that 


The operation of this drum 


seems to pres nt af nvironment 


would cause caustic embrittlement. Tl 


drum operated with condensate up to th 
and with the rate of 


shaft center line 


condensate discharg qual ro th inlet 


team The caustic concentration of the 
water in the drum should then represent 
the purity of the boiler output steam with 
Since this was a 


leak 


is difficult to 


no concentration tactor 
wi Ided 


and had no heat 


drum with no seams to 
input, it 
imagine how the internal drum surface 
could develop areas of high caustic con 
centration while being turned on its 
axis 


The design of the drum is admitted by 


the authors to | faulty Phe shar] 
change in section of the head (a cornet 
of which located the failure) is a source 
of serious stress concentration and is 
contrary to the cod This feature alon 


is sufficient to explain the failure by 
Stress Corrosion 


Ad proc 


dure used on this joint would have been 


scription of ti welding 


helpful in explaining the microstructures 
of Figs. 6, 7, 8, and 9 This degt of 
insufficient or no 


Although 


hardening suggests 


preheat on the head metal 


this factor may not ha influenced th 
failur it rais loubrs regarding th 
fabrication of the drum. Information a 


| used in the head 


to the typ of t 


would also have been useful 

Ir is difficult to interpret the work of 
another laboratory {f ins} ction of 
this work leads to t belief that failur 
! ult d from wdinary corrosio.r 
cracking rather tha Lust mbricel 
ment 


Comment by T. M. Swanson’ 


THis paper pr nts an interesting ft 
port of a rather complete metallurgical 
investigation of a drying drum faslurt 
Whil th author Deceit it causti 

’ Metallurgist St 2) oment Cor 
pany kn v Lalit 





embrittlement was the major cause of 


failure, it is suggested that the evidence 
presented points to mechanical causes of 
failure aided by corrosion 

The conclusions of the authors wet 


I asc d on 


1 The presence of hydrogen as re 
vealed by the brittle 


sample failed while being removed from 


manner in which a 


the vessel 
2 The 
on the 
4} Crevice 
between backing strips and head weld 
4 Presence of a black oxide 


product 


columnar decarburized layer 
the shell 


concentration of 


inside of 


CAUSTIC 
COnmrostio}l 


These points will be discussed in ordet 


sone ol 


1 With 


hydrogen, a 


regard to the pr 
number of investigators 


have studied the effect of strain rate and 


Measurement of ambient temperature 


hydrogen = cmbrittlement in metals 
Nearly all hav 


pact test 1s ineff 


concluded that an im 


ctive in Measuring this 


! 

embrittlement, 5 for example, Em 
brittlement of Metals (1 The brittle 
fracture resulting trom a hammer blow 


presumably at ambient t mperature sug 
mstead, the head material ha 
high 


my craturl 


ycsts that 


a relatively brittle fracture transi 
rion t 
a. mt that decarburized 


ported 
grains at the inner surface of 
the shell wall extend beyond th 
Based on th 

shell plat 


this steel 1s very 


columnar 
backuy 
carbon 


strip reported 


content in th and the metal 
lographi eviden 


likely 
pect d to hav a 


a‘ ‘rimmed”™' stecl and would be ex 


carbon content 
in the outer layers of the plat It 


know af thi 


low t 
would be interesting to 
Zolle Was ol ry d on th 
shell plat 


that sur 


1 ( arburiz d 


outer surtace of the original 


as well In Fig. 2 a appear 


face metal, at least weld reinforcement 


Na | n removed It wall b noted i 
Fig. 2 that a layered structure 1s ol 
rvabl or both ides of th backuy 
tray 
If this decarburization resulted fron 
tl rvi nvironment, i seems thet 
hould be some slight decarburization 1 


With regard to tl flects of atoms 
hydrogen ot tecl. it should | pomted 
out that | lrowen attack where h 
frogen react with carbid to for 
methar occurs only at relatively hig 
remperatur ipproximately 10% | 
vh tl pr i relat 





This dam- 
1s de- 


trapped 


greater than that of carbon 
age 18 permanent; 
fissured by 


carbon steel 


carburized and 
methane gas 

Currently, ambient temperature hy- 
drogen embrittlement is believed to re- 
sule from recombination of atomic hydro- 
gen to the molecular form or from the ad 
sorption of hydrogen on a crack sur 
face (4 This type manifests itself as 
a lack of ductility in a slow mechanical 
test such as a tensile or bend test, or as 
blisters when the molecular hydrogen 
forms and accumulates at discontinui 
ties in the metal 

Evidence relating to the differences 
between hydrogen attack at high tem 
and temperature is 


pointed out in the discussion which ac 


perature ambient 


companied the authors’ second ref 
erence 

A more recent paper on caustic em 
brittlement by Parkins (3 
number of points of view . The hydrogen 
theory and others are critically reviewed 
Parkins concludes that no single theory 


has been adequately proved 


presents d 


} The pitting of the inner wall of 
the shell under the backing strip may 
have resulted from a concentration cell, 
especially since the vessel was operated 
intermittently, but the evidence pre 
sented in Fig. 13 and 15 is not suggestive 
of caustic embrittlement as identified in 
Handbook (2) or the 
The authors did 
not show or claim the presence of the 
branched 
cracking in the failure area 

4 It should be pointed out that the 
black iron oxide observed by the authors 


the Corrosion 
authors’ reference 1 


characteristic intergranular 


is the common corrosion product ob 
served in for ex 
ample, The Corrosion Handbook (2 


The authors’ analysis of the stresses and 


steam corrosion; sec, 


the design factors, particularly the sharp 
reentrant corner in the head, suggests 
that high stresses, possibly partly fatigue 
are a primary cause of failure 
With 
regard to corrosion, it appears chat it 


in nature 
with corrosion effects secondary 


would be useful to eliminate the welding 
backup strip and thus prevent the ac 
cumulation of deposits at the shell sur 


fac 
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Authors’ Closure 


Tue “caustic embrittlement’ 
were used because, in the past, this term 
has often included the stress-corrosion 
cracking in a caustic environment. Ina 
service failure the factors are not neatly 
isolated, so the appearance of the crack 
does not always resemble the classic ex 
amples, and it is often difficult to use it 
to identify the primary mechanism. To 
quote Dr.H.R.Copson:” **Theborderline 
between corrosion fatigue, stress-corro 


words 


sion cracking, and the effects of stress on 
general corrosion are not sharp.” 

Some reasons why fatigue was dis 
carded as the primary mechanism, al 
though it may have been a factor, are 


1 It was estimated that the drum had 
less than 10,000 cycles of pressurization 
(which seems to be the only significant 
repeated failure 
with a sharp notch, it is difficult to imag- 
ine a crack initiating and propagating so 
rapidly at this stress level 

2 The progressively cracked area had 
a very constant depth around the nine 
feet of circumference, which is not com- 
mon in fatigue 


stress) before Even 


The effect of a caustic environment over 
notch impact 

Some short 
Swanson mentions, 


a period of years on 

strength is still in dispute 
time 
have shown little influence of hydrogen 
under rapid loading of machined notches 
It may be that the local plastic deforma- 
tion at a chiselled notch results in differ 
ent behavior 


tests, as Mr 


because a mild steel as re 


'° H. R. Copson, Corrosion Handbook, ed. H. 
U. Uhlig. Wiley, New York, 1948, p- 577 


ceived could have an unusually high 
transition temperature and not behave so 
brittlely for specimens of these dimen- 
One head sample was only */4 in 
wide, with a '/\ in. deep 
notch made with a dull chisel, but ic 
broke out with a moderate hammer blow 
A sample of the shell metal only 1'/2 in 
long broke out similarly This 


cates something unusual about the en 


sions 


long, 1 in 


indi 


vironment because the steels were dif- 
ferent 


The 


authors 


between rhe 
should be 


arca ot 
and the 


agreement 
discussers 


stressed 


1 Dangerous drums have been made 
in the past (and some may still be in serv 
icc) 

2 This dangerous design is now for- 
bidden, but at one time it was not ex 
plicicly forbidden by the Code 

3 The failure was associated with cor- 
rosion. In addition to this, the authors 
feel that the failure was accelerated by an 
environment considerably more caustic 
than is usually present in condensate from 
““zeolite’’ treated thank 
those who have written for their interest; 
it is apparent thar this subject can stand 


water. We 


more study 


Again we want to acknowledge Mr 
Gearon, Chief Boiler Inspector of Chi 
cago, for his efforts to warn the industry 


George Sines.'' 
E. C. McLean.'” 


1! Department of Enginecring, University 
of California, Los Angeles, Calif 
12 Industrial engineer, Chicago, Ill 


Radiographic Inspection During Fabrication 
Comment by F. T. Philips'* 


Tue author of this paper'* has undoubt 
edly presented a ‘‘first’’ in this new con 
cept of radiographic inspection of lead 
linings. The 
outset of his paper provides a very good 
in the past, there 


example related at the 


case in point where, 
have been those of us who have experi 
enced a disappointingly poor result with 
bonded lead duc to poor 
quality lead bonding techniques 


construction 


A nondestructive testing method such 
as presented here is of immense value 
from the customer viewpoint as a quality 


control tool. It is now possible to detet 


* Baytown Engineering Division, Humble 
Oil & Refining Company, Baytown Texas 

4 *"A Second Look at Radiographic Inspec- 
tion of Lead Linings During Fabrication," 
by William Skiba, Mecuanicat ENGINEERING, 


December, 1956, vol. 78, pp. 1125-1127 


MECHANICAL 


mine with a better degree of assurance 
that the purchaser is receiving a truly 
homogeneous lining, both with respect 


This, 


in time will become as valua 


to the lead as well as to the bond 
of course, 
ble to lead fabricators as radiographic 
inspection procedures ar at present to 
steel fabricators 

The author's paper also serves a worth 
while purpose in relating the details of 
this not-too-well-known art of fabricat 
ing homogeneously bonded lead linings 
The method described is one of several 
used by fabricators today. One outstand 
ing feature of this particular method is 
the abilicry to float out impurities by 
pouring and laying down extra thickness 
for skimming purposes 

Humble has not had occasion to use 
this radiographic inspection tool as such 
However, it probably remains only a 
matter of time until its use will find its 
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alongside other nondestructive 


place 


test procedures employed at Baytown 


Texas, today 
An adaptation of this procedure has 
] field 


been considered as a 
lead linings from 


inspection 


method for examining 


the external side of a vessel This is 
particularly desirable at times when 
costly removal of brick linings would 


otherwise be necessary to permit evalua 


tion of questionable areas of the lining 
The pr 


| cost for random radiographic in 


mium of 5'/_ per cent of the 


spection is felt to be a reasonabl 


that the 


isurf 


ance item to assure initial cost 


of the bonded lead construction will b« 
returned through the superior servic 
factor normally associated with bonded 


lead constructior 


Author's Closure 


since publication of the two articles on 
ral organizations 
asked for 
more detailed information on lead fabri 


I lead-lined 


he inspection ot 
that 


Lead Radiography seve 


have formally and informally 
cation and t 


materials. It is quite evident not 
only is the inspection of lead-lined equip 
ment difficult, but tech 


are in th 


its fabrication 


niques hands of a vanishing 


race Of artisans 

During the presentation of the most t 
cent paper, it was pointed out that this 
was only the beginning of a techniqu 
and it needed de velopm« nt Corre spond 
nce has shown that many concerns ar« 


having problems similar to that of my 


organization. Could it be that some 
standardization activity or other cor 
relation effort is needed? 

W. Skiba. 


Engineering Management 
Comment by H. W. Roos" 


Tis paper’ covers one of the broadest 
and deepest areas of possibl. 
the 


Several of his remarks mov 


improve 


ment now apparent on industrial 


scen us tO 
offer further comment, in no way taking 
issuc, but endeavoring to suggest ampli 
fication or specific approaches 


Reference is made to pe rsonal satisfac 


tions enjoyed by an engineer as a lone 
professional, which may be diluted 
Construction Engineering Division, Ess 
Research and Enginecring Company, Linder 
N. J Assoc. Mem. ASME 
® Vice-President, Wallace Clark & Com 
pany Inc Manage ment Consultant N 
York, N. Y. Mem. ASMI 
Human Factors in Enginecring Manage 
nt by H. M. Miller, Jr MECHANICAI 
ENGINEERING ol. 79, February, 1957, pj 
152-153, condensed from ASMI Paper 


No. §6--F-12 
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through group identification. Our ex 
perience indicates that the personal sat 
istactions of achievement can largely be 


preserved through well thought out plan 


ning of work within the group. On 
basic tenet of a really satisfactory plan 
ning system is that it must set goals 


which the individual engineer helps to 


establish and then follows progress 


against the plan, so that his performan 


can be recognized 

The author wisely makes mention of 
the need for responsibility for solution of 
supervisory problems. Here again, che 


necessity for making a plan, and th 


responsibility of answering tor its prog 
tend to be 


ress strong Medicine for d 


veloping supervisory strength. Insisting 


that individuals prepare and follow 


properly designed plans, according to 


properly designed methods, is one of the 


best ways we know of helping en 


gineers to help themselves 
We think the program described in th 
| ; 
paper fills a general void in historic engi 


necring Management, but-we submit that 


conferences may be weak unless reference 


can be made to a satisfactory, specific set 


of tasks and accomplishments. In short 


ou preferably do not just point out 


rather describe how to 


of the 


but 
Many 


engines 


we akne sS8CcS 


improve so-called weak 


nesses 1n ring Management al 


vague dissatistactions which really repr 
abs rari 


ne merely th of a properly d 


ray trol system 


Sivi u 4 


The Atomic-Powered Locomotive 


Comment by W. M. Keller'’ 


lue author of this paper'*has presented 
a sketch of what may be expected in th 
future in using nuclear energy for loco 
Having read 


motives a previous paper 


by this author on an atomic locomotiv: 
it was possible to consider the contents 
of this progress report, in which he 
the paper 


background knowledge of his thinking 


quotcs previous with some 


The author presents two major ques 


tions on such a locomotive—one on 
economics and the other on safety. Both 
of these questions will require a lot of 


As the 


so must be the approac h to these 


research idea of nuclear energy 
is new 
problems 

Referring first to economics, it is obvi 
ous that the cost levels of fossil fuels ar 
ascending and will continue to do so 
even if the dollar value remains constant 
The world consumption of fuel is rapidly 
increasing. The Q's of energy available 


in the earth must therefore be diminish 


ing. The only available energy to sup 
plement fossil fucl is solar energy and 
water power Water power from tid 


changes may add to the total, but it does 
not appear at this time that this addition 
Solar 


may provide a 


will be significant power, whil 


in its infancy, source of 


power, but it would be optimistic to sup 


pose that for locomotives and power 
plants this power could provide any 
appreciable substitute for coal and ol 
Consequently, it will be necessary to rely 


upon nuclear cnergy as che Li plac ment 


The issue will become independent of 
conomics in the futur It will becom 

% Director of Mechanical Research, Associ 
ation of American Railroad Chicago, Ill 
Mem. ASMI 

‘An Atomic-Powered Locomotive?’’ by 
Bruce C. Gunnel, Mecnanicar Enoinenni 

I J, March, 195 Pt es ( 


more a problem of thrift in use of energy 
sclection We 


have been and are profligate in our use of 


rather than a matter of 


energy 
lation 


badly 


to insulation and other heating consider 


Homes ar designed int 


ations A residence of six rooms requires 
ten tons of coal to heat. It is not unusual 


to consume 2000 gallons of fuel oil ina 


heating season. More thrift is needed in 
space heating 
Automobiles at over-powe! d A 


modern Six passenger cat employs a Wo 
hp engine, or 50 hp per passenger A 15 


car train capable of comfortably seating 
900 passengers can be hauled at today 

schedules with a 3000 hp diesel locomo 
While a 


nger automobile of 20 hp would 


tive, or 3'/, hp per passenger 
SIX- Passe 
not suffice for today’s traffic, some thrift 
in power will be required for transporta 
t10n 

With thrifty use of power, the lif 


of fossil fuels can be increased, but we are 


span 


still faced with fuel starvation. Whether 
this scarcity will occur in 10, 20, or 50 
years remains to be determined It is 


how ver coming Consequently the 
ooner we are prepared to adopt nuclear 
the less 
over will be 

Ihe liability 


Stn hk 


nergy troublesome the change 
from nuclear damage to 
property and the like 


a problem The entire 


persons, lis 
1 undoubt {ly 


concept of liability certainly requir 
/ 
tuQqy 


condition 


und r to lay 


rey The 


fantastn 


ind revision ven 
without nuclear en 
juries to award 
alleged 
dark 


an juri prud mM As an 


tendency for 


ums for real and injuries Cer 


tainly 1s one of the spots in Ameri 
automobil 
lriver, one carries up to $300,000 lability 


Thi is ol 


jury a no caf 


ion in his insurance 


our for personal 


uch proj rt 





damag Such protection is out of line 


with the hazard present in automobile 
driving 

In the case of atomic injury the burden 
of proof would be with the user of such 


Here 


take on 


power radiation injury claims 


could 


Sterility 


strange proportions 


cancer, sight loss, or even bald 


heads might become the basis of litiga 


rion, regardless of any actual relation 


hip to radiation. Defense against such 


uits would be extremely difficult 


Consequently assurance that cata 


strophic damage claims could be avoided 


would be necessary if atomic energy is 


used Certain general damage occur 


rences are referred to as ‘‘acts of God 


| loods 


trol of 


and events ourside the con 


fall 


there are 


fires 


man into this category 


However occurrences that 


should 
approach chis liability 


who 
On 


own 


engage the minds of thos 


probl m 
only on his 


carries fire insurance 


property. In a conflagration, the owner 
ol th 


is Mot liable 


property in which the fire started 
for all the damage that ulti 
Nor have 
a suit against the fire department for fail 


Thus 


there appears to be some basis for new 


mately occurs I ever heard of 


ing to prevent fire from spreading 


laws to conrrol atomu damage suits 


morn kind ot 
liability is invoked would be helpful 


insurance where limited 


government re 
lhe 


possibility in 


particularly with a 


insurance arrangement author has 


suggested the lattet his 


seems that such an insurance 


paper It 


provision by the government wall b 


necessary to expedite the use of atomic 
energy. Regardless of the magnitude of 


this problem, however, it must be re 
solved so that this legal aspect of nuclear 
energy will not present a barrier to the 
further development of atomic energy for 
his entire legal prob 


for the 


peace ful purposes 


lem of liability appears to be on 


legal profession rather than for the engi 
neer 

The author has made a contribution to 
the literature on this subject and no 
doubt this paper will generate additional 
interest and work on this important sub 


ject 


Comment by D. H. Brown” 


Tue feasibility of che 
atomic power to locomotives merits the 


The author is 


application of 


most objective appraisal 
commended for bringing so much order 
to this subject and reducing to numbers 
aspects that are generally matters of con 
jecture [wo aspects of fuel economy 
need further examination since the com 
parison presented was based entirely on 
full load operation 

Locomotives in all operations spend 
considerable time at stand-by If the 
load cycle were half time at full power, 
and half time at stand-by, chen the atom 
locomotive three times 
the Beu required by the diesel unit. This 
figure is half again as large as the ratio 
paper Mor¢ 
for domestic service 
Direct Coal Burning 


would consume 


presented in the accurat« 


estimates may be 
found in the paper 
Gas Turbine Operations,”’ presented by 
P. R. Broadley and W. M. Meyer of 
Bituminous Coal Research, Inc., at 
McGill University 
Coal Burning Gas Turbine, November, 
1956 from 56 


per cent to 8} per cent 


Conference on the 
These load factors vary 


arom presents a 
serious fuel 


When a diesel is shutdown its fuel 


The use of power 


second reduction in econ 


omy 


rate is reduced to zero. This is not che 


case with a nuclear reactor. It is well 


” Thermal Power Engineer, General Engi 
necring Genera! Electric Com 


pany, Schene: Mem. ASMI 


Laboratory, 


tady, N. Y 


known that radioactive decay continues 
to release thermal energy from the reactor 
after shutdown This decay curve may 
have a value of 0.8 per cent of full load 
rate at the end of one day of shutdown 
and 0.4 per cent at the end of one month 
of shurdown The integral of Bru dis 
sipated during shut down may greatly 
utilization of the availabl 


intermittent 


reduce the 
thermal energy by power 
cycles typical of locomotive 
This 


power srations 
In conclusion, locomotive power plants 


prac rice 


loss would be trivial for central 


cannot be compared on the same basis as 
central power stations. The influence of 
part load and no load fuel or energy rate 
is of qual importance to full-load efh 
a nuclear reac 


shut 


ciency The tendency of 


| 


tor to dwindle down rather than 


off when made subcritical, must be 


assessed when considering intermittent 
reactor operation 

Another aspect of intermittent reactor 
operation requires proof of feasibility 
That the 


immediately 


is the ability to cool reactor 


after shutdown For cen 


tral station reactors this condition is 


termed ‘emergency cooling Unless the 
locomotive carries an auxiliary diesel, or 
stores sufficient energy to provide coolant 
cooling 


then ‘‘emergency 


circulation, 
will be one of its most regular operations 
This is achieved by natural convection 
circulation in central 
However, the head 


locomotive cab may be expected to limit 


Station reactors 


low available in a 
the use of this process unless the reactor 
is discharged into the air di 
Then the question of danger to 


coolant 
rectly 
personnel becomes paramount 

These considerations are presented in 
the belief that achievement of feasibility 
is best assured by the stimulation of an 
objective appraisal of all limiting phe 


nomena and conditions 
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A bricf introductory chapter on thet 
detailed 
and unsteady 
The 


momentum, and 


Gas Dynamics 


ol. 1, appli 

By Klaus 
English version by G. Kuerts 
, New York, N. Y., 1956 Cloth, 
tables, figs., references, bib 
subject indexes, 


(as Dynamics. V ! mathematics 


and Os watitsch 


Ac ade Mic 


mechanics 


Press, Inc 
/2 A mM., 
liography, auchor 
charts in envelope attached to back cover 
xv and 610 pp., $12 


and 
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Reviewed by H. E. Bailey' 
Tunis book 
complete treatment of compressible fluid 


flow All the 
assumption that the fluid is a continuum 


contains a thorough and 


analyses are based on 


Assistant professor, Department of Acro 
nautical Engineering, University of Michigan, 
Ann Arbor, Mich 


modynamics is followed by a 


discussion of both steady 


one-dimensional flows conserva 


tion theorems of mass 
energy are then derived first in integral 
form and then in differential form Th 


integral theorems are then applied to a 
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thrust on a 
id the like 


The conservation theorems in differential 


ew special Cases g 


nozzle, deflection of a jet, a 


form are used to discuss certain particu 


lar exact solutions of steady, inviscid 
compressibl« flow; g., source flow, vor 
tex flow Prandtl-Mever flow, and th« 


Ith 


Relaxatior subsonic flow 


methods i 


characteristics nN ethods if supersonic 
of the 


detail for 


flow, as well as linearizatior flow 


quations are cover d in 


steady, inviscid plane and axisymmetric 
flows 4 summary of the theoretical 
methods available for the solution of 
steady, inviscid transonic flows is also 
given The flow past flac lifting wings 1s 


both and sul 


sonic compressil le flows 


A brief chapter on the effect of vis 


} 
discussed for supersoni 


cosity on compressible flow is included 
The book 
xperimental techniques 

he book 
with the exception of the last two chap 
Methods of solution 


ends with a few words on 


treatment throughour th 


ters, 1s thorough 


rather than solutions of specih problems 


are discussed The author emphasizes 


the physical interpretation of flow 














phenomena and the interrelationships 
between various types of flows g 
steady plane flow and unsteady on 
dimensional flow Extensive bibliog 
raphies are given at th nd of each 
chapter 

Books Reesved in Library 

ASTM §$Sranparps iN Burtoinc Cope 
Supplement to 1955 Editior Published 1956 


by The American Society for Testing Materials 
ge ee Pa. 214 p., 6 X 9 in., paper 
$2.75 ogether with the 1955 compilation 


| 


this supplement provides a convenient sours 


for ASTM standards on the full range of con 
struction materials, including structural and 
inforcing steel; copper, cast iron, and stecl 


pipe; building bituminous roofing 
ment; gypsum; and ready 
rhe supplement includes seven new spe 


methods of test 


units; 
mixed concrete 
theca 


tions, two new descriptions 
#f the revisions of 63 standards, and 21 exter 
Si ly revis 1 standards in full 


Fiuips By W.H 


MomeENTUM TRANSFER ID 


Corcoran, J. B. Opfell, and B. H. Sag 195€ 
Academic Press Inc Publishers, New York 
; Y 994 p., 6 X 9 in bound sy 


sufficient background 


and turbulent shear flow 
Statistical t 


turbules to give the reader an understar 


This book 


) laminar 


aims to gi 
boundary 
ayer analysis, and th atment of 
f the nature of local fluid motions frequently 
ncountered in industry Considerable ser 

been placed on th 





boundary flows to th a 
turbulent f ing st 
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has been devoted to the basic equations of th 


motion of fluids, and laminar and turbulent 


boundary flow for a comprt ssible fluid have 
been discussed briefly The level of treat 
ment assumes a knowledge of calculus and the 
lementary principles of lifferential equations 
OxypaTion von Meracten unp Merat 
LEGIBRUNGE By K. Hauff 1956, Springer 
Verlag, Berlin, Germany 389 1 6'/, > 
)*/, in., bound DM 48.00 This treatise o 


of metals and alloys deals wit 


the oxidatiot 
oxidation, the classificatior 


yutlook on 


crs get 


the mechanism of 
and th 
ant materials Ie co 


idation-resist 
ral ch 


f scale 
mical as 


pects, pitting and diffusion phenomena, tt 
theory of oxidation attack, scale formations 
the action of sulphur and oxygen on specifi 


metals and alloys, and methods of measuremet 


f oxidized layers 


OxyGEn IN IRON aND Street Makino By 


J. A. Charles, W. J. B. Chater, and J. L. Harri 
son 1956, Interscience Publishers Inc., New 
York, N. Y 309 p., 5'/2 & 84/4 in., bound 
6.50 A review of pr viously published in 


formation, together with che results of son 
unreported trials made by British iron and 
About half of the 


stcel-making ee 
{ ro th 


devotee treatment of molten 
the desiliconization of iron 


ontents 18 
metal 


the Bessemer process 


oxygen in 

xygen injection in the 
the use of oxygen in the 
production of 


oper hearth process, 
furnace for che 
and the effect of oxygen treat 
metallurgical 
book ts 


with 


clectric-are 
stainless stecls 
ment on propertics. The re 
flame 


nrichment as 


mainder of the concerned with 
nrichm nt 


applied to the blast furnace, th. 


and blast 


‘ upola and 
the gas produc cr 


Tne Puysics or Nuciear Reactor 


Journal of Applied Physics Supplement No 
5 1956, Institute of Physics, London 

land Lh] P 8 KK 10°/4 In boards 5s 
was held as a means of inform 


British 
Eng 


This conferenc 


ing physicists and engineers of recent a 


d 
vances in nuclear reactors and of problems need 
ing solution Th } papers, with discussion 
published in this supplement deal with cl 
physics of experimental and advanced reactors, 


recent developments in nuclear theory; reactor 


shielding, control, and instrumentation; tl 
role of chemistry and metallurgy in a nuclear 
energy project, and the effects of irradiation 


on tl — properties of solids. One 
paper 1s devoted to the zero-energy fast-breeder 


reactor, ZEPHYR, and two to descriptions of 


( anadian and British research re actors 


Elastico-Plas 


Translated 


Prasticity Déformations 
tiques By A A 
from Russian. 1956, Editions Eyrolles, Paris, 
Franc 376 p., 6'/4 & 98/4 in., bound. Fr 
Frs. 5300. T provides a new syn 
thesis of che field of 


particularly with regard to plasei 


Hiouchine 


author 
various theories in the 
plasticity, 
deformation beyond the clastic range, includ 
ing a strict mathematical treatment of prob 
lems and experimental verification of the laws 
For the engineer, the treatment of clastico 
plastic deformations and the limiting states of 
mechanical strength is important, particularly 
in dealing with plates and shells, cold forming 
of metals, punch penetration, metal creep, et 


Recnercue urn La CompusTion p't 
MéLANGE D' Hyprocarsurt By J. Rappenau 
Publications Scientifiques et Techniques 


No 41% 19S¢é Ministér d l’Air, Paris 
France WO | s X 10°/4 1n., paper Fr 
Frs. 1100 A detailed study of the combustior 
f kerosene in air and of the characteristics of 
the kerosene-air flame Of particular interest 
is the chapter o1 mbustion in a turboreactor 
hamber 


rary Servieg 


ENGINgERING Socictics Library book 
may be borrowed by mail by ASMI 
Members for a small handling ire 
Phe Library also prepat bib 
graphics, maintain arch and phot 
tat service and can provid fi 
pl w any items if ri 
Address inquirt to Ralph H. Phely 
LD: rector Engineering Societ I 
brary. 29 Wese 39th St., New York 
N. ¥ 
Recaxation Propsaris or Sree AND 
SUPBR-STRENGTH ALLOY at Evnvare Tum 
peratures, Compiled by at ASTM-ASMI 
Joint Committee Special Technical Publ 


ation No. 18 1956, American Society for 


Testing Materials, Philad Iphia Pa yyy 

s X ll in., paper. 54 Tables and graphs 
give relaxation strengths for low-alloyed Mo 
Cr, and V-bearing stecls; 12 pet ot Cretyy 
stecls; a number of superset nech alloy and 
cast iron, Residual stresses for laxation to 


100, §00, 1000, and 10,000 hours are used as the 


main measure of relaxation serengch, and th 
temperatures covered range from 7§0 co 11001 
vith data at 1200-15900 F for superstrength 
alloy The tables also gi hemical mm 
Posit1or heat treatment, mechanical prog 
rtics at room temperatures, and limited creey 
data 

RHBOLOG) Tunony and Appt ) Vol 
] Edited by Frederick R Eirich 19%6 


Publishers, New York 


Academic Press In 


N. ¥ 61 | 6 X 9/4 in bound 520 
Che present volume ts the first of che umes 
planned to present an integrated survey of 

knowledge of rheology it mcains 


pr scent 
introduc tory 
chemical and the physics as d 


chapters from th physico 
ritiyg cw 


ft th 


nape rm of 


ngin 


points, five chapters On various aspects 
leformation of solids, and 
Other 


flow under high pressur the mechanism of 


four 


lisperse systems chapters deal with 


liquid flow, large clastic deformations isco 
melt flow, and the 


Each chapter has been contributed 


clasticity acoustic response 


if liquids 


by a specialist in the topic covered 

YTAHLBAL Vol. 1 Sponsor lby Deutscher 
Stahlbau-Verband 1956 Stahibau-Verlag 
Cologn Germany 7 | 6 A d'/¢ 
mn bound DM 28.50 4 handbook on 
structural analysis and design that ver 
both theory and practi Beginning with 
ntroductory chapters on the marthemat and 
materials involved, the author then devor 


the mayor part of the work to a detailed treat 
ment of the statics of structur luding space 
frames and indeterminate seruccur The 


book closes 


gations and 


with chapters on stability ti 


ibration theory 


pee Deities 
STAM LBAUTEILED By F. Wansleber hon 
hungshette auf dem Gebiete d 
’ il 1956, 
(sermany 52 p., s mm b8"/6 paper 


DM 13.50. A 


torsional resistance of structural stecl n 


Die Turon 


Stahlbau-Verlag, ( 
presentation of cl theory of 


with « caine les of application to both 
and inved 


Examples of stress 


beams of arious cross or 


analysis are given, and 





me standard sections are considered a 


as theoretical shapes 
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Roundup 


Of Current Enginesring Evente, News, and Comment 


Co-operative Education—Where It Stands, 


its Place in the Future 


Edison Foundation Conference hears 
educational and industrial opinions 


How are we going to give all our 


young people who desir a college edu 


cation the chance to obtain it? How 
can we meet the shortage of teachers and 
Does 


whereby the student alternates one 


facilities? co-operative educa 
tion 
classroom with a 


hold the 


to three months in the 


imilar industry 
key? 

These questions were asked by Charles 
F. Kettering, Fellow ASME, in his open 


ing statement to 


period in 


educators and indus 
conferenc« on 
and the Im 
The 


Foundation, of 


trialists assembled for a 


Co-operative Education 
Educational Crisis.’ 
Thomas Alva 
which Mr 
sponsored the meeting in Dayton, Ohio, 
on May 23 and 24 

We are not trying to sell co Operative 
ducation, Mr 


We are here to analyze its positive and 


pending 
Edison 


Kettering is president 


Kettering continued 


negative factors. In the next dozen 
years, college enrollments will double, 
and traditional educational programs arc 
not big enough nor good enough to meet 
this crisis. In California, 51 per cent of 


last year's high-school graduates are 


now attending college-—a_ condition 
which experts thought could not occur 
before 1970 

The mixture of job experience and 
education deserves wider understanding 
by the parents of those who will be seck 
ing to enter college in the years to come 
Many will encounter serious difficulty in 
finding institutions with room to admit 
their children.”’ 

The purpose of this conference on 
Co-operative education is to Rive thos« 
interested in the problems of higher 
education a chance to look at the existing 
working models of co-operative educa 
The colleges and universities now 


the Uni 


tion 
using a CO-operative education 


versity of Cincinnati, Antioch College 
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Northw 
the University of Detroit, General Mo 


stern Technological Institute, 


tors Institute, Northeastern University, 
Drexel Institute of Technology, Roches 
ter Institute of Technology, and others 
offer action demonstration of what may 
be part of the answer in meeting the tidal 
wave of students wanting advanced 
education 


The I dison 


attended by representatives of over 80 


Foundation mecting was 


colleges and universities of the Eastern 
and Middle Western United States, and 
representatives of about 95 firms which 


employ co-operative students. Among 


them were delegations from the Univer 


sity of Michigan and Michigan Stat 


University, which had announced plans 


earlier this year to launch their first 


formal co-operative educational pro 
Other 


not yet made public their plans to open 


grams universities which have 


E. S$. Newman, News Editor 


rative programs were also repre 


CcO-Of 
sented, as well as some firms laying 
the groundwork for 
students 
number of officials from state departments 
and sted 


total 


mployment of co 


operatiy There were also a 
I 


of education other inter indi 


viduals. Th 


the two days wa 


attendance during 


about 270 


What Is Co-operative Education? 


The basic philosophy of co-operatiy 
Henry H. Armsby told th 
that it is an educational 


education 
group 1s 
program. Everything clse must yield to 


educational values. It is essential that 


not only colleges, but industry, under 


stand this basic thesis. The patterns of 
its application are many and varied, but 
co operative education is a philosophy, 
Armsby, who ts 
> Offic: 


growth of co 


nota mechanism.”’ Dr 
Chief for Engineering of the l 
of Education, traced the 
Operative education from its founding in 
1906 at the University of Cincinnati, in 
enginecring, by the late Herman Schnei 
der, professor and later dean of engineer 
ing. ‘Schneider found while he was at 
Lehigh University that students who per 
formed well in school had had practical 
experience cither before entering college 


H. L. Bevis, /eft, chairman of the National Committee for the Development of Scien- 
tists and Engineers, and C. H. Faust, center, president of the Fund for the Advance- 
ment of Education and vice-president, Ford Foundation, listen as C. F. Kettering, 
Fellow ASME, president of the Thomas Alva Edison Foundation, makes a point 
They were attending the Edison Foundation conference on “Co-operative Education 
and the Impending Educational Crisis” held in Dayton, Ohio, May 23-24. 
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C. H. Linder 





C. R. Osborn 


S. C. Hollister 





Some of the outstanding leaders from education and industry served as featured 


speakers at the conference. C. 


H. Linder, Mem. ASME, addressed the opening 


luncheon on “Breaking Down the Barriers Between Industry and Education.” 
C. R. Osborn, vice-president, General Motors Corporation, at the closing luncheon 


discussed “The Triple Profits System.” 


Solomon C. Hollister, Hon. Mem. ASME 


’ 


dean, College of Engineering, Cornell University, gave the first major address of the 
conference on “Mutual Obligations of Industry and the Engineering Colleges.” 


C. J. Freund, Fellow ASME, leads one of the six simultaneous panels discussing the 


potentialities of co-operative education. 


director, engineering industrial co-operative program, Cornell University; 


Left to right are the panelists: E. M. Strong, 
Dr. 


Freund; S. D. Marble, panel chairman, president, Wilmington College; T. H. Brink- 


mann, department of industrial relations, Northwestern University; 


and F. M 


Wright, director of training, International Harvester, Inc. 


At another of the six panels discussing the potentialities of co-operative education, 


the leaders, /eft to right, are: 
University of Detroit; 


D. C. Hunt, director, co-ordination and placement, 
Thomas Johnson, director, personnel and training, Danly 


Machine specialties; H. L. Bevis, chairman of the panel; H. K. Justice, dean-elect, 
College of Engineering, University of Cincinnati; and H. L. Solberg, Fellow ASME, 
head, School of Mechanical Engineering, Purdue University 
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or while they were attending Schnei 
der's initial plan included only 27 


students and 12 firms. The latest com 
pilation of co-operative enrollment shows 
13,161 students in 
riculums and 5945 in 
curriculums (1953-1954 

In June, 1956, 1838 
dents were graduated from co-operatiy 


enginecring cur 


noncheinecring 
engineering stu 
programs, which is somewhat more than 
five per cent of the engineering graduates 
in 1956. The U. S. Office of Education 
now lists 43 degree programs and cight 
(1954-1955 The 
43 degree-granting institutions offered 16 
different 
cluding 37 programs in mechanical engi 


nondegree programs 


curriculums (in 


engineering 


necring ), and 18 different nonengineering 


curriculums (for example, business ad 
ministration, architecture, science, edu 
cation, home economics, arts, and 
sciences The number of companies 


now training students through this plan 
runs into the hundreds 

Clarence H. Faust, president of th 
Fund for the Advancement of Education 
and vice-president of the Ford Founda 


The De 


ployment of Our Resources for Higher 


tion, discussed the question of 


Education."’ 

He warned that ‘if we are going to 
give education for all, we shall have to 
provide not one small and special class of 
professional teachers, but we shall hav: 
to draw upon all the resources of th 
On the 


ment trends, he said, it would be neces 


community basis of enroll 


sary for half of all colle ue graduates ove 
the next ten years to enter teaching to 
maintain balance between 


our pres¢ nt 


teachers and students—but at the present 
time only one-fifth of the college gradu 


Th 


question is not whether people who want 


ates have been entering teaching 


an education will receive it, for certainly 


The 


served 


their desires will be ques 
tion is what kind of college education 
they will get Che problem, he said 
has three interrelated aspects: the 


cruitment of a large number of able peop! 
for teaching; provisions to prepare them 


well for teaching; and more effectiv 
utilization of teaching resources 
We have a touching faith in th 


only instrument of 
d as the cf 


Faust continued 


course as almose the 


ducation and indee sence of 


Dt The 


consequence is a wasteful proliferation of 


duc ation 


courses in colleges and graduate schools 


wasteful of faculty time, and inefficient 
the education of 
the th 


impression that they cannot be expected 


and ineffective in 


students It gives students 


to learn about anything without taking 
Dr 


a course in it Faust sugyested 


there was much to be gained in the u 
of human and mechanical aids to th 
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( ompetition from 
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th 


t\ 
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sk 
SIM 


boy 


illed 
the 


who 


would b« 4 making a good 


capable « 
engineer 

k 
ot 


said 


dean-clect of the 
of 


1s 


Howard Justice 


University Cincinnati College 
talent 
ot 


turned 


Engineering, that the 


already swarming at the doors our 


ring colleges, only to be 
What are 
Without 

institutions 
to provide the 
cope 

Justice paid cribut 


best 


and univ 


engine 
away we going to do about 


this? financial help, most 
be 


staff and facilitics neces 
irollment 


educational will unable 


ary to with futur 


Dr 


larly 


to the 
Americ 
} 


wi 


gifts, regu 


yw d on an coll ycs 


rsitics of rich ‘‘would 


hav 


it 0 


many 


long since passed out of existenc 


without vital is 
ot 

there se 
ott 


valuating 


industt y support 
h 


ed for some 


higher lucation that proposed 


ms to be an sort 
or central agency f 
ds of 


and perhaps 


gulatory d 
th 


an | 


vik MW 


financial n our 


colleges universitics, 
ven for controlling or dispensing indus 
trial contributions to them on some sort 


H« that th 


product would be increased 


Oo basis said 


f equitabl 
gross Natio al 
by such a plan 
The president of General 
Institute, Guy R. Cowing, Mem 
poke of the 


Co-Operative 


Motors 
ASMI 

f che 
ducation plan at the central 
agency of 
Com 


successful Operation ¢ 


and educational 
Motors 
plete knowledge of all engineering sub 


training 


General Corporation 


does not constitut ability to 


The 


principles, and laws must b« 


jects 


practice cnginecring cnginecring 


concepts 
properly integrated with the availabk 
or procurable plant equipment, test data, 
time considerations and so on 


to pro 
conomically, and 


This requires a combination of 


duce a desired result 


yet with safety and equity to con 


cerned 


The conference was not all business 
joying the fun are: 

Columbia University; 
University; and W 


—‘Boss” Ket, /eft, leaves them laughing. 
J. R. Dunning, Mem. ASME, dean, School of Engineering, 

G. B. Carson, dean, College of Engineering, Ohio State 
C. Langsam, president, University of Cincinnati 


MECHANICAL 


resourcefulness, initiative, experienc 


stick-to-it-iveness, and sound judgment 
characteristics of a success 


The 


his 


which are th 
ful 


learns 


nginecr co-operative student 


how academic training is 


actually applied in industry The plant 
is a huge laboratory to be used for th 

of 
and the classroom work can 
ol 


development his experience and 
knowled g« 
cngi 


be concentrated upon the ‘why 


neering 

Power D. Custer, vi 
lations for W 

pany spoke of th 

company in co-operating in the training 

ol of che 


indoctrination during school y 


president of in 
K. Kellogg Com 


a small 


dustrial rt 
advantages to 


students. Becaus« on-the-job 
ars rather 
than after graduation, nt 


he 
simple 


a co op stud 


can given basic training in rough 


and routine assignments which 


ould not practically be given to a gradu 
This training also reduces 


ate student 


probl ms of engineers coming into at 
organization after graduation with delu 
sions of grand¢ ur 


R. A. Whitchorne of engi 
neering recruiting at International Busi 


manager 
ness Machines, said that ‘‘the co-opera 
tive program helps the student build up 
valuabk 
Th 
further a man goes in research or engi 
th 


coming across ! 


a ‘panic barrier’ which ts a 


trait to have in engineering work 
neering today greater the chances of 
ad-end situations where 
completely new frontiers must be estab 
lished in technology 

At ot Mi 
Kettering suggested grout 
consider Meeting again in two years to 


the 
that 


the close meeting, 


the 


assess the progress made in the interven 


ing period, a period during which college 


enrollments may well pass the three and 


one-half million mark 


En- 
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TOWARD UNITY? 


AIEE President's Report on suggested division 


IN a message to ASME members ap 
pearing on this month's editorial page 
President Ryan refers to a report to AIEI 
members by M. S. Coover, president 
AIEE, published in Electrical Engineering, 
June, 1957. This report is reprinted here 
at President Ryan's suggestion 

Ar the Council Meeting in San Fran 
cisco, Mr. Ryan AIEI 
program, which was well received and 
1957 Annual 


presented the 
is to be discussed at the 
Meeting 


Mr. Coover's report follows 


Based on a survey of membership in 
1947, our Board of Directors has followed 
expressed in the 
adopted on June 
1954, Resolution 


an ‘‘Institute Policy” 
Statement 


Year Book 


following 
15, 1950 
p. 609 

1 To work continually for the untfica 


tion of the profession 
2 To recognize the fact that the Inst 


tutc¢ tinds its chief reason tor existence in 
the technical field 
3 To handle questions on nontech 


nical affairs as necessary and as they 


arise, on an basis until 


through unification they can be handled 


emergency 


on a general professional basis 


In 1941 AIF] 
Societies, joined in 1942 by the American 
Institute of Chemical Engineers ( AIChI 
formed the Engineers Joint Conference, 
1945 became the Engineers 
Joint Council CEJC Although 
Federation of Socic 


and the other Founder 


which in 
recog 
nized initiaily as a 
it was hoped chat EJ( 


Unity 


tics eventually 
organiza 
member 
namely, 


member 


would dev: lop into a 
tion of the type for which our 
ship had « xpre ssed a pre ference; 
a society based on individual 
ship, with power to act and adequately 
financed 

In reappraising 
AIEE Board has reached the conclusion 
that there is little likelihood in the 
immediate future of welding the activi 
tics of the various technical and profes 
American 


this situation, the 


sional SOCICTICS into on 
Engineering Association’ to parallel th 
American Medical AMA 
and American Bar ABA 

Accordingly, for the present, the AIEE 
Board belicves that the several estab 
lished organizations should operate in 
accordance with the division of activities 


outlined below, and proposes to furnish 


Association 
Association 


1957 


JULY, 


of activities of AIEE, 


moral and financial support on this basis 


"1 Electrical Engineering. AILE two 
provide the medium for advancement in 
technology in all branches of electrical 
engineering and devote its efforts to this 
end. It is that excellent 
services are being rendered in specialized 
areas of electrical technology by other 


AIRE with 


these socicties 


recognized 


will co operate 


SOCICtICs 
If mucually satisfactory 
arrangements effected, AIEE 1s 
agreeable to a merger into one organiza 
tion for economy of operation and co 


ordination of activities 


"2 Engineering Other Than Electrical. 
FJC to provide the medium for co-ordina 
tion and co-operation on technological 
matters transcending the electrical field, 
and present to the public the position of 
techno 


can be 


the engineering profession on 
logical matters 


Federation of 


For chese purposes, a 


Socictics is adequat Accordingly the 
ATEE Board proposes that in the future it 
will support and participate only in th 


technical activities of EJC 


Engincers 
Deve lopm« nt 


"3 Engineering Education. 
Council for Professional 
ECPD) provides the medium for guid 
ance in enginecring education a during 
high-school preparation, (6) during the 
undergraduate and postgraduate collegi 


during the ‘engineer 


atc periods, and c 


period for a_ professional 


in-training 
career It could be delegated to repre 
sent the engineering profession in all 


ducational matters 


“4 Professional Development and Eco- 
nomic Status. National Socicty of Pro 
fessional Engineers (NSPE) to provide 
the medium for the general promotion of 
the prof ssional asp cts of engineering in 


and COrseg UE nt 


the eyes of the public 


enhancement of the economic status of 


engineers. The term 
lifferentiated from technical and educa 


professional, a: 


tional, is construed to include such 


activitics as employment 


salar 1cs and 


registration 


practices, fees, legislation 


and ethics 


"5 Co-ordination of Activities. To im 
plement this policy, the AIEE Board 
proposes that the several activities pres 
ently individually sponsored by these 
organizations be assigned according to 





ECPD, EJC, and NSPE 


the above delineation of scopes; namely 
Technological aL Educational 
ECPD), and Professional ( NSPI Sepa 
ration and realignment of activities into 
these three could climinate 
present confusion and wasteful duplica 


categorics 


rion of effort 

‘lf each of the 
lishes itself in the fields indicated, it 1 
believed that many of the advantages 
desired of a ‘Unity’ organization may be 
Eventually, it may be possibl 
them over-all 


enginecring association 


organizations estab 


realized 


to incorporate into one 


"6 Expansion of NSPE. Alb has for 
many years recommended to its members 
that they should take steps to register as 
professional NSPE should 
put itself in a position to represent the 
profession more completely by expanding 
its individual membership organization 
to include as well as registered engineers 
those qualified members of the profession 
law require 
conditions, 


enginecrs 


whose work does not by 
registration. Under 
the AIEE Board proposes to recommend 


that all its members affiliate with NSPE 


such 


"Informational: |) 
by our Board of Directors on October § 
1956, your President has discussed in 
formally, personally, and/or in writing 
the above with the incumbent and in 
coming presid ents of many of the nationa! 
were 4 


response CO action 


They 
from a purely per 


cngineecring socictics 
quested to indicate 

sonal viewpoint only, whether they be 
lieve there is merit in further explora 
has been encour 


tions. Their 


aging 

“On reporting this to our Board of 
Directors at its January 25, 1957, mecting 
your President was instructed to proceed 
This letter is intended 


response 


with the project 
to be in the nature of a progress report to 
you 

I have yet to hear any engineer, re 
gardiess of his society affiliation, express 
Opposition to unification of the engineer 
The usual comment is 


ing profession 
why doesn't 


‘the sooner the better,’ of 


something about it? If 


someone do 
unification is ever to be accomplished 
we must keep working at it continually 
If you really believe in the project as you 
have indicated through the survey of our 
membership, then I invite every contribu 
tion that you are able to make.”’ 
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Third U. S. National Congress of 
Applied Mechanics Announced 


Brown University, Providence, R. |., 
June 11-14, 1958, to be headquarters 


Tue ( National Congress of Applied 
Mechanics is held every fourth year under 
the auspices of the U.S National Com 
on Theoretical and A pplied M« 
Ameri 
an Institute of Chemical Engineers, the 
Mathematical 


American Physical Society, the 


mhictee 

chanics, a joint committee of the 
American Society the 
Americat 
ociety of Civil Engineers, The American 


Mechanical 


Acronautical 


ociety of Engineers, th 


Institute of che Sciences 


and che 


Analysis 


Society of Experimental Stress 

These congresses are planned 
to supplement the International Congress 
of Applied Mechanics but not to com 
pete with it Accordingly, no effort is 
made to attract papers from outside the 
United States and Canada, although 
there is no rule against their presentation 


All research fie Id are 


invited papers con 


workers in the 
cordially to submit 
stituting original experimental or theo 


Applied M« 


rigid 


retical contributions to 


chanics, including mechanics of 


bodies and deformable solids, mechanics 


' 


A 
g, 


3 


aS 


of fluids and gases, thermodynamics and 


heat transfer It is expected that papers 


accepted by the Editorial Committe: 


with the advice of recognized authoritics 


and presented at the congress, will b« 
published in full in the proceedings of 
the congress 

To be considered for presentation at the 
congress, complete papers and manu 
scripts must be submitted to the chairman 
of the Editorial Committee before Jan. 1, 
1958; to b 


the final 


scheduled for presentation 

Manuscript of a paper Must 
fn accepted before May 1, 1958 
To avoid delays caused by overburdening 


staff 


have b 
editorial authors 
submit manuscripts 
ahead of the deadline of Jan. 1, 1958 
The papers will be grouped by subject 
and 30 minutes will be allotted for pres 
paper 


revicwecrs and 


are urged to well 


ntation and discussion of cach 
Arrangements will also be made for gen 
ral lectures by outstanding authorities 
on subjects of general interest to members 
of th 


congress. Facilities will be pro 


4 Door in the roof. 


allow 


which will 


Technician tightens nut at drill-platform level; 
positioned 13 ft below at building-floor level 

carrying off drilling debris begins to 
guides withdrawal of the 


cxpe riment run 


W Twenty-two years of research growth. 
44-building Gulf Oil Research Center 
three new laboratorics were 


vided for informal discussions and social 
meetings 

The personnel of the Organizing Com 
mittee includes the following: William 
Prager, Mem. ASME, chairman; D. ( 
Drucker, Mem. ASME, secretary; E. H 
Lee, Mem. ASME, treasurer; R. M 
Haythornthwaite, chairman, Editorial 
Committee; and E. T. Onat and E. T 
Shield, Committee on Arrangements 

The Editorial Committee, in addition 
to Mr. Haythornthwaite, the chairman, 
lists the following L. H. Donnell, 
Mem ASME; M M Frocht, Mem 
ASME: J M Goodier, Mem ASME; 
Arthur Kantrowitz; Hans W. Liecpman; 
P M Naghdi, Assoc-Mem ASMI : 
Walter Ramberg, Mem. ASME; Hunter 
Rouse, Mem. ASME; W. R. Sears; 
J. J. Stoker; and E. Wenk 

Inquiries re garding the congress should 
be addressed to the secretary of the con 
Box D 


Brown University 


a) ae 


gress at 
Providence 


Ind Fie 


Management 


“Exvectric Computers Improve Man 


agement Control”’ is a film which can be 


The root opens to reveal 80-ft drilling rig 
full-scale, all-season drilling experiments 
the drill bit is 
Inset 


fountain up as 


water for 
technician 
after an 


bit from a block of granite 


Field operations can be duplicated here 


Acrial photo of the 
Harmarville, Pa " where 


formally opened on May 29. Th« 


laboratories are designed to improve methods of oil production 
and lubricants 
and applicatior 

Photo, inset 


and handling of well fluids; betterment of fuels 


for automotive, aviation, and marine engines; 
of nuclear energy to all phases of petroleum science 


dramatizes Center's growth since operations began here in 1935 








und r 


of value to 
standing the potentials of electronic data 


top ManageMent in 


processing techniques in their business 

The film is available for rental and for 
Inquiries may be directed to the 
Film Sales Department 


Extension 


sale 
Educational! 

University of 
24, Calif. Refer 


15 min. color; 


University 
California, Los Angeles 
to: Cat No. EF-5610 
price: $150; rental: $10 


Paint Masking 


Boss, and the Eth 


sound strip 


Pete, the Paint 

Expert, 
describes industrial paint-masking 
film, made for in-plant 


1S part of an ovet 


ciency a 10-min 
film 
methods The 
showing, all demon 
stration of masking tape properties 


masking techniques, and mechanical 
aids It 


masking methods can increas ficiency 


how industrial paint 


shows 
ind reduce production costs 
Arrangements to see the film may b 


representatives of the 
Manufacturing 


through 
Mining and 
Fauquicr Avenue, St 


made 
Minnesota 
Company, 900 


Paul, Minn 


Grinding Wheels 


Right Grinding 
xplains the mean 


to Select the 


a film which « 


How 
Wheel, 


Button Research 

is symbolized by this 
orridor in 

the Automotiy Products 
Lab. Room-size engine 





test cells—soundproof, 
ibration-proof, specially 
entilated 


fuels and 


evaluat 
lubricants 


ings of typical grinding wheel markings, 
but shows the different variations of each 
unit symbol, has been completed by the 
Worcester 6, Mass 


sound and color film 


Norton Company, 
The 30 mm 
develops recommended 


min, I¢ 
grinding-wheel 
specifications for two different and 
specific grinding jobs 
industrial grinding wheels 
may film by 


Norton Company or any of its district 


Users of 
obtain the writing to the 


offices 


Aluminum Finishing 


full color 
16-mm, 15-min, sound film, is availabl 
6135 South 
Central Calif 
The film, intended primarily for training 


ALUMINUM Finishing,”’ a 


from Turco Products, Inc 
Avenuc, Los Angeles 1, 
demonstrates every 
from 


purposes, aspect of 


aluminum finishing precleaning 
prior to conversion coating to painting 
and final assembly 

In a detailed laboratory sequence, the 
film. also describes the theory behind all 
of the steps required to properly finish 
aluminum 

Turco field service representatives arc 


available in all sections of the United 


States, and will show the film to indus 


trial concerns, technical groups, and 


other interested organizations 





Mech E Meetings 











July 12, 1957 
Thermodynamic 
ties of Fluids, 27 papers, [Mech] 


and Transport Proper 


London 


Oct. 1-3, 1957 


Wear, 150 papers 


Lubrication and 


IMechE, London 


February, 1958 
Technology of Engineering Manufacture 
IMechl . London 


60 papers 


Autumn, 1958 


International Conference on Gearing 


Note 
stitution of Mechanical Engineers 


The foregoing calendar of The In 
(rreat 
Britain) meetings is published as a service 
to members of ASME. Further 
tion relating to complete programs and 
obtained from 


informa 


available papers may be 
The Institution of Mechanical Engineers 
| Birdcage Walk, Westminster, London 
S.W.1, England. Preliminary programs 
also are published in The Chartered Me 
hanical Engineer (1Mecht 
file in the Engineering Socicties Library 
29 West 39th St., New York, N. Y., and 
libraries throughout the United 


which is on 


othet 
States and Canada 


Three-Million 


Volt-Jolt > 


I delivered by busine ss 


end ot Gulf's ; 
’ central equip- 


masher, 


‘atom 


ment of Nuclear Science 


Laboratory 


The 


machine will be used to 


obe for new applications 


of nuclear energy to 


petroleum produc tion, 


refining, and creation 


of new produc ts 


Sampl 


to be irradiated 


will he rotated beneath 
the nuclear beam the 


sCICNtISC 18S cxamMining 





ASME News 


With Notes on Society Activities and Events 


First National ASME-AIChE Heat Transfer 
Conference to Be Held at Penn State 


Prooram plans for the First National 
held 
State 


Conference on Heat Transfer to be 


August 12-15 at 
University 


Pennsylvania 
Park 


vania, have been completed 


University, Pennsy! 
This con 


Heat 


American So 


ference, jointly sponsored by the 


Transfer Division of The 
ciety of Mechanical Engineers and the 
American Institute of ChemicalEngineers 
will be the first time that the two groups 
have co-operatively sponsored an ind. 


technical although 


pendent program 


there have been joint symposiums pre 


sented at general Society meetings in the 
past 
The program 


includes 35 technical 


papers On a varicty ot topics and Inspec 


Thirty-five paper program to 
give wide coverage of field 


swimming pool nu 
Naval Res arch 
at the University 


tion trips to thi 
clear reactor and th 
Ordnance Laboratory 
There will also be a series of industrial 
xhibits 

Guest of honor at a banquct on August 
14 will be Prof. W. H. McAdams, Mem 
ASME, for 43 member of the 


faculty of the 


ycars a 
Massachusetts Institute of 
Technology McAdams is 
known internauonally for his pioncering 
work in heat transfer and his textbook in 
work 


Prot ssor 


the field has been an authoritative 
for over 30 years 

Most technical sessions will be held in 
the air-conditioned auditorium of the 


University’s Hetzel Union Building 


E. S. Newman, News Editor 


4 women’s program has been planned 


which includes trips to local and campus 
points of interest. For the registrants 
who plan to bring their children, at 
activity pre gram has been arranged 


Details of the program follow 


» Monday, August 12 


9:30 a.n Room 


uilding 


Assemb! 
Hetzel Union 
Heat Exchangers 
College of Engineerir 
Angeles 


session | 
Charman: VW Tribu 
University of Califofnia, Los 
Vice Chairman D ’. Cryder, department of 
chemical engineerin Pennsylvania State Unive 
its 
pues of Heat Transfer and Pressure Drop Under 
Conditions of Laminar Flow in the Shell Side of 
Cross-Baffied Heat Exchangers, by fF. L. Test 
College of Engineering University of Rhode 
Island Paper No. 57-——-HT-3) 
Dynamic Response of Heat Exchangers Having 
Internal Heat Sources, Part 2, by Vedat S 
irpact and John A. Clark, Department of 
Mechanical Engineering, University of Michigan 
(Paper No. 57--HT-6) 
New Method of Heat-Exchanger Design, by 
R. S. Fairall, Garrett Corporation, Los Angeles 
Calif (Paper No. 57 —HT-5) 


Room, 
uilding 


Assemb!l 
Hetzel Union 


Session 2—-Heat Exchangers 


2:00 p.m. 


View shows Hetzel Union Building, Pennsylvania State University, University Park, Pa., where the first national Conference on 
The conference is jointly sponsored by ASME and AIChE. 


Heat Transfer will be held August 12-15. 
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Chairman: ( Bonilla, department of chemical 


engineering, Columbia University 


Vice-Chairman J. D. Decker, department of 


mechanical engineering Pennsylvania State 
University 

Heat Transfer to Liquid Metals, by P S Lykoudss 
and YS ouloukian, department of mechanical 
engineering, Purdue University Paper No. 57 
HT-16 

Heat Transfer to Fluids With Low Prandtl 
Numbers for Flow Through Tube Banks, by 
R.D. Cessand R. J. Grosh, department of mechani 
cal engineering, Purdue University Paper No 
17--HT-12) 


Heat-Transfer Rates to Cross-Flowing Mercury 
in a Staggered Tube Bank, Part 2, by ©. L 
Richard, ¢ f Dwyer, Brookhaven National 
Laboratory, and D. D. Dropkin, Cornell Uni 
ersity Paper No. 57-—-HT-11 

Room 119, 


2:00 p.m 
Osmond Laboratory 


Session 3—Conduction 
hairman R. H. Norris, General Engineering 
sboratory, General Electric Company sc he 
rectady 
Vice-Chairman UW. W. Rosenthal, Oak Ridge 
National Laboratory, Oak Ridge, Tenn 


Quasi-Linear Heat Flow, by NV. FE. Fricdmann 
ttun Industries, Beverly Hills, Calif Paper 
No. 57--HT-10) 

Influence of Gradient Temperature Fields on 


Thermocouple Measurements, by V. RK. Johnson 


i » Wetnstein, and FP. Osterie, department of 
nechanical engineering, Carnegie Institute of 
lechnology Paper No. 57--HT.18 


Effectiveness of Stub Fins as Determined by 

the Teledeites Paper Analog, by F Landis and 

I. Zupntk, department of mechanic al enginee ring 
HT.20 


New York University Paper No. 57 


>» Tuesday, August 13 


9:30 a.m yy! Room, 
3 


Hetzel Union Building 
Furnaces and Boilers 


department of 
Institute of 


Session 4 


William 
achusett 


fhairman i ( 
hemical engineering, Masss 
Pechnology 
Vice Chairman J. Kestin, Brown University 
Radiant Heat Exchange in a Gas- Filled En 
closure, by H.C. Hottel and EF. § hen, Massa 


chusett Institute of Technology Paper N« 
7 -HT-2 

Heat Transfer Studies of Naval Boilers, by 
lL. Cohen and W. A. Frits, Jr { >». Naval 
Boiler and Turbine Laboratory, Naval Base 


Philadelphia (Paper No. 57-—-HT.8 


Room 119, 
Osmond Laboratory 


9:30 a.m 


Session 5—Inside Ducts 
Chairman I R. G. Ee department of 
mechanical engineering, University of Minnesota 
Vice-Chairman J NV. Addom Atlas 
Company, Wilmington, Del 
Experimental Velocity and Temperature Profiles 
for Air in Turbulent Pipe Flow, by (©. A. Sleicher 
Jy Shell Development Company, Emery ville 
Calif Paper No. 57-—-HT-9 
Heat Transfer and Pressure Drop in Odd 
Shaped Annuli, by C. Johannes and R R Kra 
bill, University of Rochester Paper No 57 
HT 26) 

Momentum and Mass Transfer 


kert, 


Powder 


by Eddy = 


fusion in a Wetted-Wali Channel, by A 
Dhanak, Ge neral Klectric Company. Schen at . 
N.Y Paper No. 57 1 

2:00 p.m 


Assem ~. Room, 


Hetzel Union Building 


Session 6—Inside Ducts 


Chairman’ G. 7 Skaperda M W 
Company, Jersey City J 

Vice Chairman R. M. Dra department of 
mechanical engineering, Princeton Universits 
Combined Free and Forced Convection in a 
Constant Temperature Vertical Tube, by 7. U 
Jackson, Harrison, and W ( Boteler 
de partment of mechanical engineering, Georgia 


Institute of Technology Paper No. 57 -HT-13 


Kellogg 


Gas Friction and Heat Transfer in Ducted 

Flows, by Manson, Research Division 

Curtiss-Wright Corporation Clifton N J 

Paper No. 57-—-HT-34) 

Heat Transfer to Super-Critical Water, by 
LL Dickinson and ( 7 Welch. The Babcock & 

Wileox Company Alliance, (Ohi Paper * 

7 HT.7 


JULY, 1957 


whose 
spread his 
fame internationally, will be honored at 


Ww. H. ASME, 


text, “Heat 


McAdams, Mem. 
Transmission,” 


the first national Conference on Heat 
Transfer, Pennsylvania State University, 
August 12-15 


Transfer from High-Tempera 
by H. kh. Zelinick and 
Paper 


Convective Heat 
ture Air Inside a Tube, 
S. W. Churchill, University of Michigan 
No. 57-—-HT-33 
7:00 p.m. Nittany Lion Inn 
Banquet in honor of 
Professor W. H. McAdams 


» Wednesday, August 14 


9:30 a.m. Assembly Room, 
Hetze! Union Building 
Session 7—Miscellaneous 
Chairman: H. B_ Nottage, Propulsion Research 
Laboratory, Santa Monica, Calif 
Vice-Chairman ( 4. Walker, department of 
chemical engineering, Vale University 


Modes of Adiabatic and Diabatic Fluid Flow in an 
Annulus With an Inner Rotating Cylinder, by 
K. Kaye and FE ¢ Elgar, Massachusett 
Institute of Technology Paper No. 57 HT.14 
Heat Transfer in Internal-Combustion Engines, 
by C. Fayette Taylor and Tan-Vi Toong, depart 
ment of mechanical engineering, Massachusett 
Institute of Technology Paper No. 57-—-HT-17 
Heat Transfer in Thin Film, Centrifugal Process 
ing Units, by 1 R Gudhem The Kontro 
Company Ma and J Donovan Artisan 
Waltham M 


Metal Product Company ‘ 
Paper No 57 »? 
9:30 a.m Room 119, 
Osmond Laboratory 
Session 8——T wo-Phase 


Chairman: M. T. Cichelli, Engineering Research 
Laboratory, E. |. du Pont de Nemour and 
Company, Inc Wilmington, Del 
Vice-Chairman / F Buckland 
(General Electric 


(,eneral Kny 
neering Laboratory Compan, 
chenectady, N. ¥ 


On the Stability of Boiling Heat Transfer, ty 


H. Zuber Department of Engineering, Universit, 
of California, Los Angele Paper No 57 -HT 4 
Bubble Growth Rates is Boiling, by Pet 
Griffith department of mechanical engineerin, 
Massachusetts Institute of Technology Paper 
No. 57--HT.2 

Correlation of Nucleate Boiling Burnout Data, 


by Peter Griffith, department of mechanical 
engineering, Massachusett Institute 4. Tech 
nology Paper No 57 Ht 

Film Boiling From a Vertical Tube, } } 








Wesiwater, department of chem 
engineering University of 


Hsu and J. W 
istry and chemical 


Illinois (Paper No 57. HT 24) 

2:00 p.m Assembly Room, 
Hetzel Union Building 

Session 9— Two-Phase 

Chairman J. F. Wachuna Research Labora 

tory, The Babcock & Wilcox Company, Alliance 

Ohio 

Vice Chairman “ I Rans, department of 

engineering research, Pennsylvania State Uni 

versity 


Boiling Heat Transfer 
The Copper-Stearic Acid System, by WH B 
Harrison and Z. Levine, School of Mechanical 
Engineering, Georgia Institute of Technology 
Paper No. 57- HT. 20 

Experimental and Analytical Study of Two 
Phase Two-Component Flow in an Ejector With 
Condensation, by Joseph Kaye and Miguel A 
Rivas, Jr., Massachusetts Institute of Technology 
Paper No. 57--HT 35 

Heat Transfer From Superheated Vapors to a 
Horizontal Tube, by Garen Balekiian and Df 
Kats University of Michigan Paper No 
7 HT .27 

Horizontal Condenser: Theory | 
Development of Tube Loading, by 1D) 
DQ Kern A veland Obie 
No. 57-—HT.28 


Wetting Effects on 


Mathematical 
O Kern 


smorciate ( Paper 


» Thursday, August 15 


Assembi 
Hetze! Union 


Room 


9:30 a.m 
suilding 


Miscellaneous 


Churchil Universit of 


Session 10 


Chairman uu 
Michigan 

J) GG Richter, department of 
atita tute 


Vice-Chairman 


engineering Pennayl 


mechanical 
University 
Control of Flow Sensitivity by Mixing Headers, 
Gruber, and Leon Joseph 
Corpo we ation of America 
11.40 


( man 1 “4 
Nuclear Development 
White Plains, N 


Heat Transfer in a Round Tube With Arbitrary 
hileman 


Paper No. 57--} 


Velocity Distribution, by 

engineering department, University of California 
Los Angeles, and W B Drake, Lockheed Air 
eraft Corporation, Van Nuys, Calif (Paper 


No. 57 HT.1) 
Natural Convection Heat Transfer in Regions of 
Maximum Fluid Density, by K 8. Schecter and 
H S. Isbin, department of chemical enginee ring 
University of Minnesota Paper No. 57--HT-25) 
Room 119, 
Osmond Laboratory 
Session 11—Fluidization and 
Porous Walls 


Rohsenow 
achusett 


9:30 a.m 


Inotitute 


Charman uu VW 
mechanical engineering, Ma 
of Technology 
Vice-Chairman J. W. Hoope j Atlus Powder 
Company, Wilmington, Del 

Heat, Mass, and Momentum Transfer in Flow 
Through Porous Media, by Jeon Green Jt 





Papers by Mail 


Onty numbered ASMI 
avatlabk 


papers in 
in sepa 
1958 
Copics can be obtained from the 
ASME Order Department 29 West 


this program are 


rate Copy form until Jun a 


39th Sereet, New York 18, N.Y 
Prices are 25 cents to members of 
ASMI §0 cents cach to non 


members Papers must be ordered 
by the paper number listed in this 
will 


program otherwise the ordet 


be returned The final listing of 
chnical papers wall be 
MECHANICAL 


containing an AC 


available t 
found in the issue of 
ENGINEERING 


count of the Conferenc 
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Aerujet General Corporation Azusa Calif 
Paper No. 67—HT-1¢ 

Heat Transfer Between Fiuidized Solids Beds 
and Boundary Surfaces Correlation of Data, by 
/ Wender and G. 7. Cooper, M. W. Kellogg 
Company New York N y Paper No 


7 -HT-41 


»& Women's Program 


Ladies are invited to attend all the events on 
the Social Program In addition, the following 
program has been arranged 


Monday, Augusti2z 
10:00 a.m 

Tour of Mineral Industrie 
on the manufacture of 
FP. A. Hummel 


museum and lecture 
chinaware by Prof 


Tuesday, Augusi si 

10:00 a.m 
Trip to 

required) 


Penn's Cave and Luncheon (ticket 


Wednesday 


10:00 a.m 


Tour of 
architecture 


AQugusild 


State Homes in modern 


College 


ASME Power Conference, 
Allentown, Pa., Oct. 21-23 


Tue Anthracite-Lehigh Valley Section 
of The American Society of Mechanical 
Engineers will be host to the first Na 
tional Power Conference to be held out 
side of New York City, on October 21-23 
Headquarters for the Conference will be 
the Americus Hotel in Allentown, Pa 
Prominent engineers from all parts of the 
United States will attend this conference 

The program will include papers by 
qualified sp akers on such subjects as 
industrial power and cooling tower 
applications; outdoor power plants for 
controlled starting of 


cold climates; 


high-pressure turbines; effect of heated 
river water on aquatic life; a new power 
station designed to include an axial flow 
side entry condenser, monotube 
type 

generator 


turbine 


boiler, and a new combustion 


control; turbine and rotor 
failures and developments; and nuclear 
power developments 

Inspection trips through the Bethlehem 
Steel Plant and the Martins Creek Power 
Plant are scheduled for Tuesday afternoon 
October 22. Special entertainment, in 
cluding a tour of historical Moravian 
buildings in Bethlehem, is being arranged 
for the women who will be guests at the 
conference and they are also invited to 
go on the plant inspection trips 

An carly bird social hour is scheduled 
between 4:00 and 6:00 p.m. Sunday, Octo 
ber 20, and there will be a Smorgasbord 
Dinner Monday evening, October 21 
W. F. Ryan, ASME President, will be 
the guest speaker at the banquet on 
evening, October 22. Special 
entertainment will also be provided at 


Tuesday 


the banquet by a quartet from Lafayette 
College 
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O. B. Schier, 2nd, Named Secretary-Elect 
at ASME San Francisco Meeting 


O. B. Scuier, 2nv, has been desig 
secretary-clect of The American 
Society of Mechanical Engineers by 
unanimous vote of the Society's Council, 
it was announced June 14 by Dr. William 
F. Ryan, ASME President. He will 
succeed Clarence E. Davies who will re 
tire as secretary after 23 years of service 
The post of Secretary is 
office of the 


nated 


in this office 
the chief administrative 
Society 

The announcement came at the close of 
the ASME Semi-Annual Meeting which 
began on June 10, and closed June 14 at 
the Sheraton-Palace Hotel in San Fran 
cisco, Calif 

Mr. Schier, 49 years of age, has been a 


member of the Society since 1932, and a 
member of the staff in various capacitics 
for the past 11 
assistant secretary in 1953 and advanced 


years. He was elected 
to the post of deputy secretary last 
December. He was graduated from 
Lehigh University in 1929 with the MI 
degree, and received his master’s degr 
from the same University the following 
year. He was formerly associated with 
the Consolidated Edison Company of 
New York, and held the rank of licuten 
ant in the U. S. Navy during World War 
Il. 

A resident of Huntington, Long Island 
N. Y., Mr. Schier is married and has on« 
daughter 


O. B. Schier, 2nd, named secretary-elect of ASME at 1957 Semi-Annual Meeting in 


San Francisco 
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Residual fuels, 
diesel design considerations, 
piston rings, engine 
operation, turbocharger 
development, and engine analyzers 
discussed at Louisville meeting 


“Piston Rings for Oil and Gas Engines” was the topic of the panel 
discussion, en one of two at the conference. Among those who 
presented papers were, top to bottom at left: John D. Hines, Mem. 
ASME, “Turbocharger Development for Loop-Scavenged Two-Cycle 
Gas Engines”; Kurt F. Froehlich, Mem. ASME, “Sizing of Centrifugal 
Separators for Residual Fuels’; E. Eugene Ecklund, on an engine 
analyzer; E. N. Henderson, on gas pulsation; W. F. May, on com- 
pressor cylinder cooling requirements. 


TRIAL-AND-ERROR Methods for th engine function. Two sessions also wer 
Operation and maintenance of oil and gas devoted to the use of residual fuels for 
engines are outmoded by the tcsting diesel engines 
devices and improvements described and The attendance at the four-day ses 
shown at the 29th annual ASME Oil and sions was 475 with an unusually good 
Gas Power Conference and Exhibit at percentage of wives present. In additior 
Louisville, Ky., May 20 23, 1957 to the technical sessions, there were 

Electronic analyzers which indicat luncheon and banquet programs, inspec 
ignition and compression defects, or tion trips to several of the American Air 
graphically portray the effects ot gas Filter ( ompany plants and to the Jefter 
pulsation; conditioners for air intake to sonville Boat & Machinery Company 
promote maximum operating efficiency Exhibitors’ social hours and a fiver 
and the contribution of proper piston barge trip provided ample opportunity to 
rings were all considered in relation to savor Southern hospitality and food 





Luncheon and Banquet 


A. G. Rosenbaum, Mem. ASME, 
general superintendent, Louisville Gas 
& Electric Company, was the toastmaster 
at the Welcome Luncheon, where th« 
welcoming address was delivered by 
K. P. Vinsel, executive vice-president 
Louisville Chamber of Commerce 

ASME President William F. Ryan 
spoke on “The Professional Division, 
commenting that members have 
any concept of the scope of The Ameri 
can Mechanical Engincers 
he first few years that he was a member 


few 
Society of 


he ‘thought that the Power and Applied 
the ASMI 

but as a member of the Publications Com 
the 


Mechanics Divisions were 


mittee, | began to get an idea of 
tremendous breadth and depth of th 


organization 


Thirty-one exhibitors participated in the exhibit portion of 
the 1957 Oil and Gas Power Conference and Exhibit. 
various components of oil and gas power systems, fuels, 


The Oil and Gas Power Division, for 


healthy indeed, President 


xample, 1s 
when people come from 


Ryan stated 
Seattle, Los Angeles, Dallas, El Paso 
Tulsa, and Milwaukee, as well as from 
all over the East to discuss a broad range 
of subjects on both stationary and marine 
applications 

stated chat he 


Ryan 


enginecrs 


President also 


were as 


the present 


hoped 
enthusiastic about their Section as they 
had demonstrated themselves in regard 
The Society is demo 
member has an 
and to make 
of Regional 


Executives 


to their Division 
run, very 


to contribute 


cratically 
opportunity 
suggestions Conterences 


Delegates and Technology 
consider what the Society is doing, what 
do all 
evaluated carefully 

At the banquet, Walter 
of the Baldwin-Lima-Hamilron Cor 
poration, and president of the Diesel 
Engine Manufacturers Association, was 
He also described some of 


and suggestions ar 


t should 


A Rentschler 


roastMastct 
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the current work undertaken by DEMA 

William Leonard Hunt Doyle was 
made a Fellow ASME. Arthur Stearns 
Hawks, Fellow ASME, received an 
OGP Citation for Outstanding Service 
at the banquet. OGP’ Speakers’ Awards 
were presented 

Frank G. Dickey, president of the 
University of Kentucky, spoke at the 
banquet on “Our Debt to Dreamers, 
suggesting that we owe much to “the 
dreams of gifted persons with mental 
horizons beyond the rest of us." 

Dr. Dickey said there three 
standing qualities that characterize 
Americans: The driving force of a great 
dream; the conviction that nothing ts 
and con 
We are, 
permits men 
them the 


are oul 


impossible when men are free 
stant readiness for change 
he said a nation which 


to have dreams, and allows 


The  controllin 


freedom to make them become reality 
He also advocated higher salaries for 
teachers 


OGP Exhibit 


The various components of oil and gas 
power systems and pertinent ASME publi 
cations were on display in the 31 booths 
of the Kentucky Hotel's exhibition hall 
Conferees had an opportunity to see a 
number of the products and devices chat 
were the topic of technical papers. A 
model of the M. V. Lachlan Macleay was 
exhibited; the quadruple-screw towboat 
was the site of a number of tests of 
vapor-phase cooling as well as the dual 
fucl system use of distillate fuels, as out 
lined in a paper by E. Renshaw and 
Roy N. Larson of St. Louis Shipbuilding 
& Stecl Company 

Other exhibits which paralleled paper 
topics were engine-test equipment 
chrome plating, piston rings, and intake 
there were dis 


air filters. In addition 


plays of av opposed-piston diesel, other 
engines and machinery, metals and 
alloys, oil filters, automotive electrical 
products, diesel fuel-injection equipment, 
governors, noise-control equipment, bear 
ings, bushings, and allied equipment, 
roller chains and sprockets, turbocharg 
ers and superchargers, and various in 
struments and controls 


Technical Sessions 


Among the most lively discussions at 
the meeting were two sessions on the 
use and adaptation of residual fuels for 
diesel application, and panel discussions 
on piston rings for oil and gas engines 
Engine intake-air conditioning also cre 
ated a good deal of interest 

Lee Schneitter, Fellow ASME 
chanical engineer, Ebasco Services, Inc 


me 


filters, noise-control equipment, temperature-measuring and 


instruments, and alloy metals were shown. In 
addition, the exhibitors sponsored buffet luncheons and daily 


delivered the OGP Special Lecture, sur 
veying the entire literature on ‘‘Re 
sidual Fuels for Diese! Engines’’ of 500 
rpm or less. Pointing out that the fuel 
bill is the largest operating expense, ex 
clusive of fixed charges, and accounts for 
63 to 72 per cent of the annual costs, he 
stated that the change to lower cost r¢ 
sidual may be the salvation of 
diesel as a power source. Although the 
refining trend is toward the reduction of 
the proportion of residual fuels, the total 
quantity has remained constant because 
of the over-all increase in petroleum pro 
duction. Metallic contaminants, vis 
cosity variations, high sulfur, and ash 
all contribute to engine problems. Ade 
quate filtration, and continuous heating 
of heavier fuels from storage to engine to 
reduce viscosity and increase volatility 
well-cooled fuel spray 


fucls 


and the use of 

nozzles, as well as alloy cylinder liners, 

can all contribute to efficient operation 
Centrifuges are one of the most effec 


tive means of treating residual fucls, but 
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s 


dl 


if 


there are problems in selecting the proper 


size and type of centrifuge, as considered 
by Kurt F Mem. ASME, 
Nordberg Manufacturing Company 
Keeping the centrifuges clean is particu 
larly important and related to capacity 
Fritton, U. $ 


Frochlich 


In the discussion, W. | 
Rubber Reclaiming Company Inc 
recommended the Navy 
specifications on centrifugal purifiers as 


use of U > 


an aid to capacity determination. G. P 
the de 
velopment of a precise method from Mr 
Frochlich’s proposal! 

The use of diesel fuels ot 


Bronisch, Centrico, advocated 


river tow 
boats has been referred to in discussing 
the exhibits The 


vapor-phase, centrifuge 


cost of combined 
and Nemec dual 
fuel system modifications were paid for 
ina single year from the savings in fuel 


Conditioning engine-it 


tak ur per 


social hours for conference attenders. 


The discussion on piston rings refuted 
the charges of one engineer that there 
had been no advances in piston rings in 
50 years. Exact the 
number and types of compression and oil 
control rings, application of statistical 
the 


determination of 


control to Inspection procedures, 
value of chrome plating, and variations 
in form were all discussed. The trend is 
definitely to a narrower, higher strength 
ring. One type of conformable oil and 
blowdown 
time. Oil 
film in modern rings is microscopic, being 
reduced to 47 billionths of 


single molecule is the ideal, since it re 


compression ring pre vents 


and controls oil at the same 


an inch A 


produces the temperature of the cylinder 


wall, whereas additional layers act as 


insulation. This thinning of the film has 


resulted in the fantastically low gas-en 


gine consumption of lube in some cases 





Paper topics were paralleled by several, 


and it was possible to view engine air-intake conditioning systems, the vapor-phase 
system as installed, and an additional system of engine analysis 


mits peak performance ac ideal tempera 
the kind 
humid 


and humidity conditions 
from 


ture 


you get your car on cool 


summer evenings. In more precise terms 
it permits the leveling out of the diesel 
increased 


fucl-consumption curve for 


operating temperatures, and the repro 
luction of ideal temperature and humid 


itv conditions at any altirud 


rm 


of onty 35,000 hy hr per val of oil, with 
18,000 fairly common 

Almost as lively interest was shown 
in the papers on cnginescopes and other 
devices for studying engine operation 
described in papers by E. E. Ecklund of 
Allen B and H_ | 


and Vernon Miles of Sperry Gyroscope 


Dumont, In Fisher 


Company The oscilloscope is the basic 
I f 





It gives cither a parade or 
the 


component 
multiline 

ignition pattern 
can be interpreted as specific 
Compression 


presentation to indicate 
Variations in pattern 
defects 
which are easily located 
and vibration problems can be diagnosed 

A similar but much more complex 
device is the compressor-station analog 
developed by the Southern Gas Associa 
tion's Pulsation Research Council, and 
outlined in a paper on gas pulsations by 
E. N. Henderson, chief engineer, Arkan 
sas Louisiana Gas Company. The multi 
panel analog permits a complete analysis, 
from the face of the compressor piston 
through every foot of piping. The ef 
fects of varying operating conditions in 
cluding compression ratios, pocket opera 
piping 
com 


tion, crank-angle relationships 


configurations, and many other 


ponents can be evaluated individually 
ind as a system Central to the inter 
pretation is a compressor card a 


distorted rectangular outline reproduced 
on the oscilloscope, in which flutter of 
any of the four lines is indicative of 
load, capacity, or 


Three other papers dealt with the de 


waste variations 


considerations in cneinge develop 
The chromium 
plating was described by R. W. Reyn 
olds, of the l[ S. Naval Engineering 
Station Turbocharging 


ment evaluation of 


Experiment 
Development for Loop-Scavenged Two 
Cycle Gas Engines,’’ was the subject of a 
paper by J. D. Hines, Mem. ASMI 
and N Reed of the Cooper Bessemer 

















Frank G. Dickey, 
»resident, 

University of 
Kentucky, 

spoke on 

‘Our Debt to 
Dreamers" 

at the banquet. 
Seated, left to right, 
Louisville Chairman 
Frank M. Kilroy; 
George J. Dashefsky, 
Fellow ASME; 

W.L. H. Doyle, 
Fellow ASME; 
Division Chairman 

P. B. Jackson 















Corporation An Appraisal of Com 
pressor-Cylinder Cooling Requirements 
was presented by W. F. May and A. G 
Clark, both Mem. ASME and from the 
Ingersoll-Rand Company 

A study of 
Engine 


Marin« 
Departures 


Variations in 
Performance with 
from the Design Conditions of the Pro 
peller,’’ brought out the harmful effect 
of overload, and the suggestion that en 
gines should be powerful enough to oper 
ate without overload, alchough other dis 
cussors suggested that cost considera 
tions would not favor such surplus power 
Torque-limiters or other governing d« 
vices were also frowned upon because of 
the occasional need for excess power 
operation to avoid collision with bridg 
picrs or other fixed objects, and their 
general hampering effect on mancuver 
ability 

All papers presented at the OGP Con 
ference, with the exception of the OGP 
Special Lecture, were available and ar« 
abstracted in the ‘Technical Digest’’ sec 
tion of this issue of Mecnanicar Enat 


AA second lively panel discussion 
considered the problem of engine 
intake air conditioning for maximum 
operating efhiciency 


VA canal trip on a converted river 
barge was an unprogrammed special 
attraction which included a steak 
dinner 


NEERING An Oil and Gas Power Pro 


ceedings will be published in the fall 


Availability List— 
Oil and Gas Power Papers 


Tue papers in this list are available 


in separate copy form until March 1 
1958. Please order only by paper num 
ber; otherwise the order will be re 
turned. Copies of these papers may bi 
obtained from the ASME Order Depart 
ment, 29 West 39th Street, New York 18 
N.Y 
Title and Author 
57--OGP-1 An Appraisal of Compressor 
Cylinder Cooling Require 
ments, by W. F. May and 


AG. Ciark 


Paper No. 


OGP-2 Variations in Marine-Engin« 
Performance, by F. C. Vi 
BRANS, JR 

OGP-3 A Study of Industrial-Engine 

Operation, by H. E 
and V_H. Mins 


Fisner 


WRiver-barge building and repair 
facilities, and the largest inland dry 
dock in the country, were seen on an 
inspection trip to the Jefferson Boat 
& Machine Company 


l'urbocharging Development tor 
Loop-Scavenged Two-Cycl 
Gas Engines, by J. D. Hine 
and N. Reep 

Effect of Intake Combustion-A1 
Conditioning on Performan 
of Spark Ignition Gas Er 
gines, by W. F. MacInnes and 
R. L. Sotnick 


Chromium Plating Development 
at the U. S. Naval Engineering 
Experiment Station, by R. W 
R BYNOLDS 

A Practical EnginScope for Field 
Maintenance, by E. E. Ec 
LUND 

Sizing of Centrifugal Separator 
for Residual Fuels, by Kure 
Froen.icn 

Problen 


Association 


Gas Pulsations—Th« 
Southern Gas 
Approach, and Results, by 
E. N. HENDERSON 


The Use of Heavy Fucl in Higt 
>p ed Deisel Engines on River 
Towboats, by E. Rensnaw 
and R_N. Larson 


A‘‘Residual Fuels for Diesel En- 
gines,”’ the OGP Special Lecture, was 
delivered by Lee Schneitter, Fellow 
ASMI 


V Frank M. Kilroy, Assoc. Mem 
ASME and chairman, Louisville Sec- 
tion, discusses the OGP Conference 
program with ASME President 
W. F. Ryan 








se 





y 


wre 


; , 


ry Vi 


OM REEE 
con ym | 


) 


+ ¢ 





X 


iD <i 
’ 


ay, 
Xi 





ie 


oP 
te. 


eS aoe 


View of exhibitors’ booths at Design Engineering Show held at 
New York Coliseum, New York, N. Y. 


» May 20-23. 


471 and components. 


Design Engineers Seen in New Role 


ASME Design Engineering Conference and Show at 
New York Coliseum, May 20-22, points to designers’ 
work changes and new materials for future uses 


New developients, new designs, new 


products~—-these were the phrases most 
often heard at the Design Engineering 
Conference held at the New York Coli 
New York, N. ¥ May 20 22 
sponsored by the Ma 


American 


scum, 
The 
chine Design Division of The 


conterence 


Society of Mechanical Engineers in co 
operation with the ASME Metropolitan 
Section, was held in conjunction with the 
Design Engineering Show 

All speakers at the opening panel of the 
conference agreed that the proportion of 
gross sales volume now being reinvested 
for new product development by Ameri 
can companies is at a record high. In 
this era of creative and original designs, 
the role of the designer is also undergoing 
basic changes. Originally considered 
merely as styling consultants, today’s d« 
signers are being used to Save costs ot 
manufacture and to improve the function 
of the products 

Twelve speakers, who addressed a total 
of 1750 registrants, illustrated noc only 
the new achievements in the mechanical 
electrical, and materials fields; but also 
the design engineer in his new rok 


Gear Design Developments 


The development of a new product is 
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most often a result of the development of 
new designs and applications of the parts 
which comprise the total product 
Gears, a tool of the engineer since the 
age of the Ancient Egyptians, have al 
ways received much attention. In a re 
view of recent developments in the field 
of gear design, the factors used in gear 
rating equations were discussed. Thes« 
factors may be divided into cwo classifi 
cations —prime factors and derating fac 
tors. Prime factors are positive quantitics 
such as diametral pitch, pitch diameter 
tangential force, geometric 
Derat 


face width 
shape of tooth, ratio, and so forth 
ing factors are factors which reduce Capac 
ity because of some lack of perfection in 
quality or accuracy. As design formulas 
grow more complicated there is a tend 
ency to make greater use of handy in 
dexes to size a gear drive. Spur and heli 
cal gears can be sized quite casily by the 
indexes of Q-factor, K-factor, and Unit 


Li vad 


Cam Design 


Further illustration of the ability of a 
part to increase the performance of th« 
whole product was presented in a dis 
cussion of new developments and design 


applications of cams. In attempting to 


companies displayed 


more than 10,000 products, materials, 


problem of running machines 
that 


solve th 


faster, it is necessary to know 


maximum speeds of machines sometimes 


are determined by performance limita 


tions of the cam mechanism used in their 
construction. Acceleration limits, choice 
of cam contour, required profile accuracy 
and manufacturing methods need to be 
known in designing cams for high-speed 
mechanisms and industrial machinery 
Comparisons between actual and theo 
retical acceleration curves were shown 
A dynamic design limit was established 
as a guide in the development of new 


machines 


Importance of Design 


The importance of the design of a 
single part was discussed again in rela 
tion to the new developments created by 
automation One of the barriers 
which hamper the mechanization of 
productive processes in the manufacturing 
industries involves the limitations im 
posed by the design of the product being 
processed. Product designers are aware 
of the fact that the amount of machining 
involved in the manufacture of a compo 
ncnt can raise costs. A part, well designed 
from the standpoint of assembly, will 
usually be casy to store, handle, machine, 
and keep well within the cost frame 
For this reason, these problems should be 
considered carly in any design project 
and receive as much consideration as the 
function and styling of the product 

A discussion of hopper-feeding illus 
trated the importance of the part de 
signed with auromatic pre CCssing equip 
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ASME Design Engineering Conferees’ panel discusses “Pro- 
More than 1700 regis- 


cedures in Developing New Designs.” 


ment in mind Of approximately 12 


separate types and concepts of feeding 


devices, five are best known: vibratory 


bowl-type feeders, rotary mechanical 


hoppers, clevating conveyer types, centet 
board feeders, and centrifugal feeders 


The proper type 


mined by rate of feed 


ot feed can he deter 


general toolabiliry 
A basi 


and area for installation char 


actcristic of all feeders is that they work 
with parts in a track The automation 
project should not b ndangered by 
short cuts or fals conomies on the 
design, selection, or installation of th 


track 

The development of new materials 
which hav preceded and often inspired 
the development of new products was the 
subject of two sessions. Metallic matc 


rials; ceramic and refractory materials 


plastics and rubbers; and coating and 
finishes; their properties, and their uses 
described An 


presentations at 


in new products were 


article based on the 
these sessions will appear in Mecnanicat 


ENGINEERING in another issuc 


Technical Sessions in Other Fields 


At electrical sessions held on both 


mornings of the conferen numerical 


controls; designing machine tools for 


automatic controls; static switching d« 
vices; and new motors with National Elec 
Association frame 
$iZcs The 


were among the many salient ideas which 


trical Manufacturers 


were disc ussed following 
emerged from the discussions 
In designing machine tools for auto 


matic controls, a systems concept must 
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prevail and integrated design becomes a 


necessity Applications particularly 
suited for static switching control are 
characterized by one or more of the fol 
lowing requirements: extreme reliability, 
reduced and simpler maintenance, high 
speed with many switching operations 
reduced and the 


Space requirements 


safe operation in hazardous atmos 
phere 

Asa result of rerating and standardiza 
tion programs by NEMA new a-c and d-« 
motors which can be applied to motor 
ff ct 


economics in first 


driven equipment can improve 
Ment in performance 
cost and operation, improved appearance 
reduction in size, and other benefits 

Proceedings of the Design Engineering 


Conference are being prepared As soon 


as it 1s available, copies may be pur 
chased through the ASME Order De 
partment, 29 West 39th Street, New 
York, 18, N. ¥ for $4 a copy Regis 


trants at the Conference will receive on 
copy of the proceedings when published 


Banquet 


Climax of the conference was a banquet 
it the Sheraton-Astor Hotel, New York, 
So Toastmaster for the vening, 
William H. Byrne, Vice-President, ASME 
Region II, presented George F. Norden 
holt, Mem. ASME, and editor, Product 
Engineering, with an award for his ef 
forts on behalf of the Design Engineering 
Conference ASME President William 
F. Ryan, guest speaker at the banquet, in 
The Design of a Profes 
bomb and the 


his address, 


sion cited the atomic 


trants attended mechanical, materials, and electrical sessions 
during the three-day conference. 


nuclear-powered submarine, American 
firsts, as examples of the achievement of 
American enginecring. He, too, noted the 
changing role of the engineer, and mad 
an appeal for the engineer's awareness 
of the duties and responsibilities of his 


prof ssion 


Exhibits 


The Design Engineering Show, pro 
duced by Clapp & Poliak, Inc., New York 
Management firm, attracted 
More than 10,000 
components 


x position 
over 15,000 visitors 


products, materials, and 
which go into the making of end products 
were displayed by 371 exhibiting compa 
nics 

One of the outstanding new develop 
ments among the exhibits was the intro 
duction by Heintz Manufacturing Com 
pany, Philadelphia, Pa chemical! 


surface treatment for metals which, it is 


ota 
claimed provides a substitute for thi 
strategic metal, tin 

Among other exhibits attracting th 
interest of Many visitors were 

A new polycthylene resin, by E. | 
du Pont de Nemours & Company, Inc 
Wilmington, Del 


sist sagging during the 


which is said to re 
thermoforming 
process 

A vinyl! cable for atomic energy instal 
lations was unveiled by B. F. Goodricl 
Chemical Company, New York, N. Y 

Although matcrials attracted 
attention, visitors 


newer 


much many wer 


drawn to exhibits which showed sur 
prising new uses for such standard prod 


ucts as glass, wood, and steel 
v 
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Wood Industries Conference Reveals 
Swing to New Core Materials, 
Assembly-Line Production 


Piedmont-Carolina Section of ASME 
host to engineers from 82 firms at 
Winston-Salem meeting 


Ay Winston-Salem, North Carolina's 
twin city, 160 engineers representing 82 
firms of the wood industry 
held a two-day conference, May 16-17 
The meeting, sponsored by the Wood 
Industries Division of The American 
Society of Mechanical Engineers in co 
operation with the ASME Piedmont 
Carolina Section, drew engineers from 25 
states, Washington, D. C., and Canada 
W. FP. Ryan, ASME President, attended 
sessions and, sp aking at the banquet, 
lelivered a challenging report on the 
and the 


industrial 


objectives of the Society code 
of the engineering profession 

Ten technical papers were presented, 
xploring the enginecring innovations 
with which the wood industry is meeting 


the problems of scarcity and competition 
| 


History, Cigarets, Furniture 


Winston-Salem (Salem meant 


the visiting 


Historic 
peace ) gave engineers 
cwo days of salubrious weather and en 
gaging hospitality. One hopes George 
Washington enjoyed as thoroughly the 
two days he is reported to have spent at 
the Salem Tavern in 1791. Winston and 
Salem became a united city in 1913, the 
year of the birth of its most famous prod 
uct, Camel cigarets. Today, the city is 
cigaret builder to smokers of Camels, 
Winstons, and Salems, and its woodwork 
ing industry is no longer dominant. But 
Winston-Salem lies in the geographic 
heart of the southern furniture region, 
in ideal gathering place for the men who 
face the growing technical problems of 
wood products manufacture 

During two days of sessions, held in 
the ballroom of the Robert E. Lee Hotel, 
it was obvious that our wood industry 


which 


transition in progressive 


faces a 
Management and extensive capital ex 
penditures are imperative. To compet 


with metals, and 


imported wood products, the makers of 


plastics, decorative 


plywood must adopt the most advanced 


methods, the most modern electrical 


ind mechanical production machinery 


New Materials, New Techniques 


The need for better, more competitive 
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products comes at a time when the better 
grades of lumber are becoming increas 
ingly scarce. Under this pressure, the 
industry has turned to new fillers for 
plywood. Where, prior to World War 
II, sawdust and chips were burned as 
waste products, now they are being used 
as fillers for plywood slabs. Today we 
have chipboard, particle board, paper 
honeycomb, hollow cores—all practical 
and available 

During the discussion of one paper, the 
point was brought out that the new ply 
wood fillers enable us to use, in furniture, 
the same forest product that has pre 
viously been useful only for the manufac 
ture of paper. Summing up the state of 
the wood industry, Chester L. Babcock 
Mem. ASME, of the Babcock Machinery 
Company, said, “It's a technical revolu 
tion. There will be spectacular develop 
ments, and this conference will speed the 
application of the new techniques.”’ 

Of the ten technical papers, five took 
up various aspects of the new plywood 
There was a report on paper honey 
“blown up 


cores 
comb, in which 
to yield a much larger volume of low 
The liveliest 


pa pet is 


density cellular structure 


Between the acts at the Wood Industries Conference. 
S. Inscoe (furniture), and 
Technical sessions were held, May 16-17, 


(machinery), L. 
during a break in the Thursday session. 


and most protracted discussions followed 
papers on new automatic machines, fac 
tory conveyer systems, and accuracy 
dimensional control—the latter resolving 
itself finally into the problem of humidity 
control in factories 


European Report 


At the Thursday luncheon, high on the 
Balinese Roof of the Robert E 
Hotel, the conference heard a report on 
foreign wood industries from C. A 
Rishell, vice-president of the Timber 
Engineering Company, Washington, D.¢ 
Mr. Rishell had toured Europe as leader 
of a party of engineers from the furniture, 
lumber, and chemical industries, study 
ing European methods, and developments 
in various types of boards. He and his 
party had found the most important ad 
vances in Germany 

In 1954,"’ he said, ''80 per cent of the 
using 


Lee 


German furniture industry was 
particle board in almost all its produc 
tion. Today, it is nearly 100 per cent 
He reported that Germany was producing 
'/,-in. particle board at a cost of $60 to 
$65 per 1000 sq ft 

Our own problem, he said, is to face 
Who shall 


up to the need for research 
tendency 


do the research? There is a 
for the furniture people to put wood 
research off on the lumber companies 
while lumber interests are inclined to 
feel it's the furniture-maker’s problem 
everybody's business 


we need at least $20 


Actually, it’s 
Whoever 
million of research during the next five 
years. Mr. Rishell against 
taking research lightly 


does it, 


cautioned 


Left to right, C. L. Babcock 
T. D. Steinway (pianos) get together 


in the ballroom of Winston-Salem's Robert E. Lee Hotel. 
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undecrestimat t he said 


People 
make it 
go at it, and fail to get results 


They seem casy Then they 


Modern Factories 


Engineers attending the conference 


had their choice of field trips to either 
furnictur 


of two modern 


Winston-Salem's 


plants 


first furniture plant 
ic's still chere, 


from the 


was established in 1854 
still in the same family), but 
viewpoint of the engineer the plant to sec 
is that of the B. F. Huntley Company 
It's a new brick-stecl-and-concrete struc 
ture with an advanced type of finishing 
Once 


furniture goes on a pallet and stays on it 


assembled a piece ot 


conveyer 


except for polishing) all through finish 
ing and up to shipping 

Ac the new plant of the Stanley Furnt 
ture Company, in Stanleytown, Va., visi 
tors saw a windowless, completely air 
conditioned, one-story plant designed for 
the efficient production of bedroom and 
251,000 


dining-room furniture The 


sq-ft plane is “10 per cent pressurized 
so that whenever a door is opened a cur 
outward, preventing 


rent of air flows 


the ingress of dust The new building 
has complete fluorescent lighting, and no 
all convevers, including 
rolls, belt 


und floor-type chain convey 


truc ks are used 


gravity conveyers, overhead 
monorails 
ers. Equipment includes fire-proof dry 
ing ovens and Stanley's own design of 


spray booths 


The Meeting Ground 


President Ryan addressed the confet 


ence at the banquet. Like the luncheon, 
the banquet took place at the Balinese 
Roof of the hotel, with the city spread 
handsomely below and the breeze bring 
ing the pleasant scent of tobacco from the 
factorics. T. C. Heyward, Jr 

ASME Piedmont-Caro 
lina Section, welcomed the visiting engi 
neers and their wives; and then J. H 
Sams, vice-president of ASME Region IV, 


cigarct 
chairman of the 


introduced President Ryan 
The furniture 
ing as an art 


mak 


enginecring as an 


President viewed 
with 
important implementing factor 

Communication,’ he said is vital 
to the ASME’s success, and it is in pre 
cisely this department that we fail. It is 
a general failure, one that prevents our 
having the spread of membership we 
should have, particularly the enrollment 


men. Contact between old 


tf young 
and young engineers is the most valuabic 
thing the Society has to offer It was so 
when I was young, and it's so now 

He urged his listeners to see that their 
companies paid the way of their younger 
men to the next WID mecting in Syra 


cuse, N. Y 


The Professional Engineer 


Dr. Ryan then brought out the theme 
that to him as ASMI 
President, a theme he is repeating at every 
belief that the 


engineering profession Must review Its 


is $o important 
opportunity It is his 


own attitudes and practices, and develop 
a new statement of its professional code 
medical 


We need a survey such as the 


profession undertook in 1910 


Today,”’ he there is no doubt 


said 





Ac the banquet, ASMI 


SULY, 1957 


President W. F. Ryan addresses the conferees. 


Seated, 
left to right, are J. H. Sams, T. C. Heyward, Jr., W. B. Wilkins, C. L. Babcock, G. H. 
Ladd, and A. C. Thies, all members of the ASME who have been active in the affairs 
of the WID or of Region IV 


who is a doctor, a nurse, a pharmacist 
Now, we need such a study, and maybe 
we can then classify ourselves. Suppose 
engineers performed only engineering as 
doctors practice medicine! We might 
even find there were enough of us 
Although we are ahead of any other 
nation in 


not up to standard as prote ssional men 


engineering progress, we are 


Dr. Ryan wants our prote ssional activi 


ties better understood. He sees a great 


need for More communication with poten 
! 


tial engineers through the ECPD,' start 
ing in high school and continuing 
through to full professional life He 


wants graduates to take the necessary 


cxaminations to engineers 


He has high hopes for our professional 


register as 


development 
We must understand our own code, 


he said, ‘‘and we must make it known 


Availability List 
Wood Industries Papers 


Tue papers in this lise are available in 
1958 


Please order only by paper number; other 


separate copy form until March 1 
wise the order will be returned Copies 
of these papers may be obtained from the 
ASME Order Department, 29 West 39th 
New York 18, N. ¥ 


Street 

Paper No. Title and Author 

§?--WDI-1 ‘Finishing Controls at Drexel 
Furniture Company, by N. ¢ 
Harcnun, Je 

57. WDI-2 Progressive Management in Ply 
wood Manufacturing, by G 
W. Smirn 

) WDI-3 Woodworking Accuracy, by H 
B. Prrrman, Ju 

57. WDI-4 Paper Honeycomb Used for 
Core Materials at the Bruns 
wick-Balke-Collender Com 
pany, by R. A. McKay 

5 WDI-5 Chipboard, the Superior Ply 
wood-Core Material, by P. FP 
Bausquini 

57--WDI-6 Automatic Sanding, by L. G 


Brown 


5 WDI The Hollow Core, 


by Raven CassetmM an 


Case for the 


57-WDI-8 Automatic Machining in Furm 
ture Manufacture, by E. § 
JonNSON 

5 WDI-9 Selection of Carbide Tipped Saw 
Blades for Optimum Perform 
ance, by E. J. Dowen and 
W. E. Oaxny 

5 WDI-10 Core Materials for Plywood 


Standard Lumber Cores, by 
C.D. Dosxna and $. H. Dunst 


Professional De 


' Engineers’ Council for 
39th 


velopment, Headquarters at 29 West 
Street, New York 18, N. Y 
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Lubrication Conference to Review 
Research Projects in October 


Enwoineens whose interest is focused 


on the lubrications field, will hear and 


discuss the results of research 


at the fourth annual Lubrication Confer- 


projects 
ence, jointly sponsored by the American 
Society of Lubrication Engincers and The 
American Society of Mechanical Engi 
neers. The meeting will be held at che 
Royal York Hotel 
ada, Oct. 7-9, 1957 
take is expected that 
year's conference will outdo last 
meeting at Aclantic City, N. J 
was attended by 400 engineers from all 
parts of the United States and Canada 
that 


Toronto, Ont., Can 
As plans begin to 
shape, it this 
year s 


which 


Tentative plans also indicate 
special emphasis will be given to wear 
high-temperature lubrication, fatigue in 
rolling contact bearings, and hydrody 
namic lubrication. Wear will be the 
subject of two sessions-—one of which 


at which 


will b 1 reporter type session 


it is planned that selected papers from The 
Institution of Mechanical Engineers 
Great Britain) Conference on Wear, 
scheduled to be held in London, Eng 
land, October 1-3, will be given. Papers 
at this session will be briefly presented 
by a reporter thus leaving a maximum 
period of discussion. This type of meet- 
ing, practiced frequently in England, was 
tried for the first time at the Atlantic 
City conference last year. The success 
of this type of meeting largely depends 
on the papers having been read and 
studied by the discussers before the 
meeting 

As in previous years, there will be no 
conflicting sessions and those attend 
ing the conference can attend the pres 
entation and take part in the discussion 
of all papers. Preprints of the papers 
will be available for all who register at 


the mecting 


ASME Codes and 


Standards Worksho 





Lisbon Screw Threads 
Committee Report 


By P. V. Miller’ 


Threads of 
the International Organization for Stand 
ardization (ISO) recently held its fourth 


Tne Committee on Screw 


meeting in Lisbon, Portugal, on the in 
vitation of the Reparticao de Normaliza 
cao, the Portuguese Member Body of 
ISO 

Several far-reaching resolutions were 
arrived at during the meeting. Among 
these decisions was the establishment of 
screw-threads serics in inch and metric 
measure all having an identical triangular 
form of thread known universally as 
the ISO Basic Profile. While accepting 
these two parallel systems of screw 
threads, strong emphasis was placed on 
the importance of eventually developing 


from them a single series of screw threads 


' Manager, Smal! Tool Division, Taft-Peirce 
Manufacturing Company, Woonsocket, R. | 
Fellow ASME 
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for commercial bolts and nuts, which 
would have universal application. The 
future work of this international com 


mittee for screw threads will pay particu 


H. W. Robb 


MECHANICAL 


lar attention to this most important 
aspect of its work. The achievement 
of this aim would facilitate the inter 
changeability of commercial bolts and 
nuts Manufactured in various countries, 
and if used extensively, the present diffi 
culties of servicing mechanical commod: 
ties outside the country of origin would 
be eliminated 

More than 70 specialists took part in 
the three-day plenary meeting represent 
ing 22 countries including Austria, 
Belgium, Canada, Czechoslovakia, France 
Finland, Germany, Hungary, India 
Italy, the Netherlands, Poland. Portugal, 
United 
States, U.S.S_R 

and Rumania were 


Spain, Sweden, Switzerland, 
Kingdom 
Australia 
represented respectively by the United 
Kingdom, Hungary, and the US.S.R 
Mr. Miller and Spencer B. Terry repr 


Industry at the con 


United and 


Bulgaria 


sented American 
ference 

The Secretariat of the Committee 1s 
handled by the Sveriges Standardiserings 
Kommission, the Swedish Member Body 
of ISO 

Dr. Hilding Tornebohm, Hon. Mem 
ASME, former president of ISO, presided 
as he had in Paris in 1949; New York 
1952; and Stockholm, 1955 


H. W. Robb appointed ASME's 
representative on ASA 
Standards Council 


Harry W. Ross, of com 
pany standards for the 
Division of the General Electric 
pany, a member of ASME since 194 

and former chairman of the Standardiza 
tion Committee, has been appointed as 
the Society's third representative on the 
Standards Council of the American Stand 
ards Association. This brings the So 
ciety's representation up to full strength 
for the first time in 20 years. Serving 
with Mr. Robb as ASME representatives 
are: Granger Davenport of Gould and 
Eberhardt and P. V. Miller of The 
Taft-Peirce Manufacturing Company 


Manager 
Engineering 
Com 


Boiler and Pressure Vessel 
Committee Texas Meeting 


Tue 1957 out-of-town meeting of th 
ASME Boiler and Pressure Vessel Com 
mittee was held at the Rice Horel, Hous 
ton, Texas, on May 1-3 

This meeting offered opportunity to 
those in the Houston and surrounding 
arca to hear expert discussions of four 
different types of atomic power reactors 
to present to a panel, experienced in all 
ASME Code 


phases ot construction 
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questions that arise in the daily use of 
the Code; 
the subcommittees and to follow through 


tO Participate in Meetings of 


the recommendations of those subcom 
mittees as they are presented to the ASME 
Boiler Committee 


for decisions on proposed revisions to the 


and Pressure Vessel 
Code and the adoption of Code Case 
Interpretations 

three-day 


All sessions held in the 


Meeting were extremely well attended 


and an active interest was shown in all 
phases of Code construction, particularly 


that of Unfired Pressure Vessels 


Interpretations of 1955 Code 
for Pressure Piping 


From time to time certain actions of 
Committee B31 
published for the information of inter 
While 


stitute formal revision of the Code, they 


the Sectional will be 


ested parties these do not con 


may be utilized in specifications, of 
otherwise, as representing the considered 
opinion of the Committee 

Pending revision of the Code for Pres 
ASA _ B}31.1-1955, the Sec 
tional Committee has recommended that 
ASMI 


terpretations so that industry may take 


sure Piping 
as sponsor, publish selected in 


immediate advantage of corresponding 
proposed revisions. Case No. 26 is 
published herewith as interim actions of 
Sectional Committee B31 on the Code for 
Pressure Piping that will not constitute a 
part of the Code until formal action has 


ASMI 


Association on a 


taken by the and by the 


Standards 


been 
American 
revision of the Code 


Case No. 26 


and 


May Types 304 304L 


grades of stainless steel be used for piping 


Inquiry 


in nuclear energy installations under the 
rules of Section 1 of the Code for Pressure 
Piping? 

Reply 


mittee that Types 304 and 304L stainless 


It is the opinion of the com 


stecls may be used in nuclear energy in 


stallations for construction under Section 


} 


1, provided the following conditions ar 


observed 


l The materials shall at least con 
form to one of the following specifica 
r10ns 

Pip A376 
A358 
Welding Fittings ASTM A403 
Forgings ASTM A182 
2) If welding is employed, all weld 


shall be fully radiographed 
] The d 


sign temperature shall not 
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View shows Roiler and Pressure Vessel Committee in session in Houston, Texas 


Proposed 


a en © OQ € A OB $ 7 


AMERICAN DRAFTING STANDARDS MANUAL 
SIZE AND FORMAT 


ACME 
the standardization 
agency of 





SECTION 1 


thia is a | 
NEW STANDARD 
developed under 
ASME 


s advance copy ofa 


proposed standard 


the DESIGN 
ENGINEER 


, 
Spon sors 





Amatican Society for Engineering Education 
The American Seciety of Mechanica! Engineers 


Pablished by 
MECHANICAL ENGINEERS 
29 West 39th Street, New York 16,N. Y 


THE AMERICAN SOCIETY OF 


Distributed at the ASME Booth at the Design Engineering Show. Copies available 


on request. 


j The allowable stress values for Type 17,500 17,000 13,400 11,000 9,704 
seamless matcrials shall be as follows 304L 9,000 8,750, 8,500 8,300 8,100 
I mperatut I Not Thes strcss values do not itt 


clude joint efficiency or quality factors 


20 to 100 200 300 400 500 600 650 7% 
750) RX) 
diets 5 A joint factor of 0.95 shall be 
Type 18,75 16,64 15,000 13,65 12,50 apt lied to welded construction that ha 
304. 11,600 11,200 10,800 10,400 10,006 been fully radiographed 
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Junior Forum 
Conducted for the National Junior Committee 


By H. N. Weinberg,’ Assoc. Mem. ASME 


From Junior to Project Engineer 


By Sydney H. Reiter’ 


Every junior engineer starting on his 
first job, looks ahead and asks himself, 
How will I advance myself in the 
Certainly no 
given to this 
discussion of the ex 


engineering profe ssion?” 


specific answer can be 
question, but a 
perience and qualifications necessary for 
advancement can be helpful in guiding 


the young engineer 


Experience for Advancement 


Most engineers begin their carcers as 
junior engineers. In this position, the 
usual assignment revolves about a single 
phase of an enginecring project. The 
assignment May itself with 
testing a product for performance ac 
cording to the design specifications. The 
junior cnginecr performs tests of various 


concern 


types, analyzes their results, and pre 


pares a report 

Another type of assignment may 
concern itself with the design of a 
piece of equipment which is part of the 


project. The junior engineer makes the 


' Process engineer, Esso Research and En 
gineering Company, Linden, N. J 

* Project engineer, Charles Englehard, Inc 
East Newark, N. J. Assoc. Mem. ASME 


Sydney H. Reiter 


necessary calculations or chooses the 
proper components. He prepares or 
supervises the preparation of the working 
The final result of his efforts 
is all the information necessary to 
construct his design. This process is 
repeated over and over until the junior 
engineer and his fellow junior engineers 
complete all the phases of the project 

The junior engineer is concerned with 
only one phase of a project, devoting his 
entire efforts to its completion. These 
efforts are usually concentrated on the 
enginecring aspects of his phase. Oc 
casional supervision is supplied by the 
project engineer when a difficulty arises 
or when the direction of the junior 
engineer's efforts must be changed 
because of some other development 
The viewpoint of the junior engineer is 
thus restricted to his own sphere of 
activity, assuring him the maximum 
concentration on his own phase 

While allowing him to devote all his 
efforts to his own particular assignment, 
this single-mindedness of purpose can 
also be the greatest stumbling block to 
the advancement of the young engineer 
The reason for this statement becomes 
apparent when the duties of his next 
project engineer, are 


drawings 


position, the 
examined 


Project Engineer's Work 


The project engineer is primarily a 
co-ordinator. When management has 
decided that a project is to be under 
taken, it is assigned to a project engineer 
His responsibility is to decide the basic 
form of the result, and to co-ordinate all 
the facilities of the company in order to 
successfully complete the project His 
responsibilities are twofold: 1 He must 
exercise sound engineering judgment in 
directing his project; 2 he must co 
ordinate the available personnel and 
facilities to complete the project on time 
within the budget allowance 

The first responsibility 
high order of engineering proficiency 
The project engineer must have broad 
knowledge of his area of engineering so 


involves a 


MECHANICAL 


that his solution of the assignment 
reflects the latest methods available. He 
must have sufficient experience to decide 
which of the methods will result in 
the most practical solution, and he must 
possess the quality of sound judgment 
in order to make proper decisions during 
the project when its direction and prog 
ress are in doubt 

The second 
associated with any engineering training, 
but involves a direct phase of manage 
ment. The co-ordination of the project 
occupies the majority of the project 
engineer's energy and time after the 
project is under way. The personnel 
involved must be assigned their phases, 
and they must be constantly checked to 
insure that their work is proceeding 
according to schedule. Any delay by 
one group will cause the remainder to 
be delayed also, slowing the entire 
project. A running check must also be 
kept on the expenditure of funds so that 
the cost is kept within the allotted 
budget 

It is absolutely 
project engineer to exercise control over 
Many activities at the same time. To do 
so, his actions must be guided by an 
insistence upon sound, logical reasons 
for every step in the project. To allow 
slipshod methods will inevitably result 
in errors and engineering per 
formance. Omissions and overlooking of 
small details have a habit of cropping up 
at critical moments, resulting in embar 
rassment and delay of the project. To 
compound these demands, every phase 
requires the same care, often producing a 
harrassed, frustrating sense of being lost 
in a storm of indecision and inaction 
The ability to take each problem in curn, 
carefully advance its progress, and move 
on to the next problem, is the secret of 
the project engineer's success 


responsibility is not 


necessary for the 


pe Or 


The project engineer is responsible for 
a part of his company’s activities, mak 
ing him a member of management. He 
needs to keep a finger on the company’s 
pulse, being aware of the needs and 
interests of management. He can then 
contribute new ideas, guide his own 
project accordingly, and be ready to 
step into areas where more effort is 
needed 

My description of the duties of a 
project engineer May seem overwhelming 
to the junior engineer who is having a 
rough time pushing his phase to com 
pletion. Yet, his next advancement is 
not so difficult as it seems, providing he 
keeps his open His guiding 
principle should be to keenly observe 
the operation of his company and those 
around him, and then apply his observa 


tions to himself 


eyes 
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Junior Engineer in Relation to Company 


While project 
engineer, the should 
observe how the project engineer organ 
izes his work, and do likewise. He 
should learn about 
company's operations. He should talk 
to members of the accounting, 
purchasing, and production departments 
and find out how they function and how 
they are connected with the engineering 
department. Particularly, he should 
use every contact with management to 
learn as much as possible about the 
guiding principles of company opera 
tions 

As these areas become familiar to him, 


conferring with his 


young engineer 


other areas of his 


sales, 


the young engineer will find himself 
thinking not only about his own phase 
each time a problem turns up, but also 
about how his problem affects other areas 
of company operations. Soon, he will 
instinctively enlarge his thinking so that 
he will be flexible enough not to see 
only one side of a problem. The lessons 
learned from working with the project 
engineer will allow the young engineer 
to efficiently organize his work so that 
prompt action 1s taken when required 
and no part of his phase is allowed to 
lag 

Breadth of 
thorough thinking, and organization of 
to produce the 


vicw, insistence on 


work will combine 


qualities of maturity which will enable 


Maintenance and Plant 
Engineering Group 
Has Plans 


ASME 's 
Maintenance 


newest professional 
Plant 


com 


group, and 
Engineering, has 
pleted plans for an ambitious pro 
A recent meet 


ing of the Executive Committee of 


already 
gram of activities 
the group, held at headquarters in 


New York, N. Y 


ties to date and plans for the fucur¢ 


, reviewed activi 


These include co-sponsorship of 
several papers at the recent Semi 
Annual Meeting in San Francisco, 
planned sponsorship of papers at 
the ASME Meeting in 
December, and plans for a separate 
and 


Annual 
conference on Maintenance 
Plant Engineering tentatively 
scheduled for April 14-15, 1958, at 
Pittsburgh 

Next meeting of MPE executive 
committee was scheduled for Sep 
tember 30 at the Pittsburgh (Pa 
Engineers Club 
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the young engineer to be ready when the 
opportunity is presented, as it will be, 
for his advancement to project engineer 


State Boards for Engineering 
Registration 


Tue following is a continuation of the 
list of State responsible for 
professional engineering registration and 
the persons to whom inquiries should be 
directed 

Indiana State Board of Registration 
for Professional Engineers and Land 
Surveyors, Ferdinand Jehle, Secretary, 
145 W. Washington Street, Indianapolis, 
Ind 


Boards 





Cancidatee tor Uemberehn 








Iowa State Board of Engineering 
Examiners, W. G 
tary, State House, Des Moines 19, lowa 
Board of Engineering 

Della Sterrett, Ex 


422 Garlinghouse 


Cunningham, Secre 


Kansas State 
Examiners, Mrs 
ecutive Secretary, 
Building, Topeka, Kan 

Kentucky State Board. of Registration 
Crouse, 


Ken 


for Professional Engineers, C. S$ 
Secretary-Treasurer, University of 
tucky, Lexington 29, Ky 
Louisiana State Board of 
tion for Professional Engineers and Land 
W. Macdonald, Executive 
Building, 


Registra 
Surveyors, F 


Secretary, Civil Enginecring 
Tulane University, New Orleans 18, La 


Tecan le 














l'une application of each of the candidates listed 
below is to be voted on after July 25, 1957, pro 
vided no objection thereto is made before that 
date and provided satisfactory replies have been 
received from the required number of references 
Any member who has either comments of objec 
tions should write to the Secretary of The Ameri 
can Society of Mechanical Engineers immediatedy 





New Applications and 
@Transfers 


Arkansas 


Witttam R 
James M 


Pine Bluff 
Pine Bluff 


GAMMILI 
DSHORMAKER 


California 


@kaves, Haypven ( Jr 

@Greun, Leon, Je, Azusa 
Hasta, Henry T., San Jose 
Jones, Kennera I Los Angeles 


Alhambra 


®Kuine, Winetern S., Concord 
Leeps, Haroip |. San Francisco 
SHOEMAKER, Ropert M.. Whittier 
Connecticut 

Covowrrecn, Joun M., Ansonia 
Sovcomon, Rosert, Norwalk 


Delaware 


BureKknoiper, Joun W . Wilmington 


District of Columbia 


Connotty, Anne |, Washington 


Woops, Tuomas A. Washington 
Georgia 

Apvams, Ricnarp D., Atlanta 
Bosweit, Enoar B. Atlanta 
INlinois 

CLaussen, Lorenz V.. Oak Park 


Chicago 
Morton Grove 


Ducne«, Kenest J 
FAINMAN, Morton Z 


Heesn, Raven ( Jx., Chicago 
Hotvoak, Rosert H, Dixon 
Kereny, Tinor ( Chicago 
KiLMARTIN, Ronwatp FPF, Chicago 
Kremcnux, Henry J., Chicago 


Cuaries, Chicago 
Rosert B, Chicago 
Oak Lawn 


STRULRAJTER 
Wentwortn 
ZuseKx, Lawrence J 


Indiana 

Connor, Raten F . Evansville 
@Scnoensercer, Roneer | Crawfordsville 
Louisiana 
McCLa_Lany, Georce ID, Baton Rouge 


@Transfer to Member or Affiliate 


Maryland 


Avcen, Hittargp H 
Haweinoton, Wittiam M., Jae 
Hatnaway, Gat A., Hvatteville 
Nave, Freonaic W., Prederick 
Parsons, Rosert FE, Baltimore 


Takoma Park 
Pasadena 


Massachusetts 


Berenaryo, Cambridge 
Wilbraham 
South Boston 


BUDIANSKY 
Gross, Frank C 
Hawkins, Thomas D 
@Pinxus, Oscar, Lynn 
Winter, Samunt R., Newtonville 


Michigan 
Ronen ¢ Detroit 
Russet W Jn 


KIRK BY 


@PAKKINSON Livonia 


Minnesota 

Suptick, STANLEY M., Minneapolis 
Missouri 

Prazen, Ricnary A, St Louis 


Nebraska 


Seicer, Kowin N , Omaha 


New Jersey 
Peonam, Witttam B, Clifton 
Kazin, Hyman L., Newark 

cs 


Matuews, Howasn H., J 
@Rarcurve, CHARLes F 


Waldwick 


Pennsauken 


New York 

Bakew, Kau. A, Corning 

Benan, Witttam A., Hempstead 
Bennerr, Ronext W., Corning 
@Canreett, Harney N., Schenectady 
Crancu, Komunp T., Ithaca 


New Hartford 
New Hartford 
. 


Davis, Benjamin G 
Hargvin, Preverick W 
Heiter, Paut, Ozone Par 
@K aGanowicn, Moston L., Binghamton 
Kaisen, Haney M., New York 

Lino, Suitin, New York 

Mourtron. Thomas 5S., New York 

Meas, RavmMonyp J, Corning 

Mvyrcnak, Perer, Olean 

Sapmatucct, Cesare, Olean 

Svensson, Beer A, New York 
Varianpns, Nicno.as V_, Schenectady 
Worrson, LAweuencr Richmond Hill 








Ohio 

@Davins, Daviw K., Baberton 
Viscner, KRatrn ¢ Cleveland 
Garoner, Kennet R., Salem 
CHunrex, Wesi_ev L, Newark 
@Ritev, Ricnagy E., Massillon 
@Wise, Ricnagy T, Akron 
Oklahoma 

Davivson, Harvey EK , Tulea 





OSrupenmunn, KRomeat R., Tulsa 


Oregon 


LotHosen, Clave E.. Corvallis 


Pennsylvania 


Haxen, James D., Erie 
CALLOWHILL, Paevanicwx BR 
Cava, Prank J, Philadelphia 
Crank, Witttam T., Ridley Park 

Visuen, Joun M_., Latrobe 

Varpeicnsen, Anton FP , Chadds Pord 
(ale, Svoney L., Sharon 

Knauss, G. Kowtin, Gibsonia 
horennaves, Wastam H., Martins Creek 
®k veces, Joun S., Greensburg 

Mayvnu, Anrnony E., Meadville 

Natte, Kicnaay T., Ja, Haverford 
VPuausene, Joun J, York 
Pourxcet., Wustam J 
Mavreary, Joun E., 
Kuen, Rommest A 
Kosecky, KRuzuau J 
Sueepa, Pauw S ittsburgh 
elev, Joun R., Franklin 
Weeser, Gaonoe 1, Ja 
Weinemann, Paras BR 


South Carolina 


reinnoour, Peevy BR 
yMus, Kowary, Je 


Philadelphia 


Pittsburgh 
Veadon 
Pittsburgh 
Newton Square 


Bridgeport 
Ridgway 


Camden 
Aiken 


Tennessee 
Games, Aceurt L, Chattanooga 
Texas 


Beit 
HICHENBERO 
Hawt Haeeis H 


Nites K., Baytown 
Roser, Houston 
Hellaire 


Lussock, Cuarces W., Baytown 
Moecan, Tuomas E., Houston 
Premren, Cuancas V., Corpus Christi 
Thompson, Heasert L., Houston 
Warson, Ropert M., Bellaire 

Warts, Joun D., Houston 


Vermont 
@Runvaew, Curtonm A., Northfield 


Virginia 
@Pavis, Leo A., Blacksburg 
@Rovat., Wirttam L., Alexandria 


West Virginia 
Hupson, Tuomas W., St. Albans 
Mumma, Aceert H, Charleston 


Wisconsin 
Buncn, Warren E., Milwaukee 
@Mepsery, Asno.in B., La Crosse 


Foreign 


Acosta-A 
Brirton 


Heenanvo, Bogota, Colombia 
Ropert V., Riverside, Ont., Canada 
@huvan, Bauce W., Antofagosta, Chile 
@kiitom, Samue., London, England 
Veiner, Antruur, Alloa, Scotland 
Ganpuat, O4 Parkasn, Shapur, Serath, 
Horovitz, Markus W., Toronto, Ont 
oun, C. Kurien, Orissa State, India 
LiverRant, Manrrep J., Prescott, Ont 
Mepina, AgMANDO, Caracas, Venezuela 
O_mepo, Serarin G., Mexico, D. F., Mexico 
Or«xney, Joun € Alloa, Scotland 

Semin, Zoenex J, Durham, England 


India 
Canada 


Canada 


from Student Member tk Associate 
Class of 1956 10 


Transfer 
VUember 
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Tumse items are from information furnished 
by the Engineering Societies Personnel Serv 
with the national 
societies of Civil, Electrical, Mechanical, and 
Mining and Metallurgical Engineers. This 
Service 1s available to all engineers, members 
or nonmembers, and is operated on a nonprofit 


ce, Im In CO-Operation 


basis 

In applying for positions advertised by the 
, the applicant agrees, if actually placed 
in a position through the Service as a result of 


Ser VICE 


to pay a placement fee in 
rates as listed by the 
been established 


an advertisement, 


accordance with the 


Service These rates have 
Chicago 


New York 
84 Kast Randolph St 


8 West 40th St 


order tO Maintain an efficient nonprohit per 
sonnel service and are available upon request 
This also applies to registrant members whose 
availability notices appear in these columns 
Apply by letter, addressed to the key number 
indicated, and mail to the New York office 

When making application for a position 
include six cents in stamps for forwarding ap 
plication to the employer an! for returning 
when necessary. A weekly bulletin of engi 
neering positions open is available at a sub 
scription of $3.50 per quarter or $12 per annum 
for members, $4 §0 per quarter for nonmembers, 
payable in advance 


Detroit San Franciseo 
100 Farnsworth Ave 57 Post St 





Men Available’ 


Chief Engineer or Engineering Manager, BS 
MS, 42, 15 years’ experience research, design 
development, product engineering on electronic 
and electromechanical equipment ME.402 


Engineering Banager or Director of Engineer 


ing, BS Aero E. 43, 22 years aircraft engines, 


turbines, combustion, beat transfer 
sutomatic machinery packaging atomic remote 
handling equipment, creative, aggressive super 
visor with both technical and 
abilities Prefers New England or 
metropolitan area ME 403 


compressors 


New York 


Chief Engineer, BSME, 35; 15 years’ handling 
and direction of engineering and manufacturing 
problems Design and manufacturing-engineer 
ing experience in air-conditioning and related 
power fields. Prefers New York metropolitan 
area but will relocate ME.404 


Chief Engineer or Director, MSME, 46; 
sible background in design, development, 

h, and administration in fields covering 
ippliances, plant equipment, heavy machinery 
power plants and versonnel development 
Skilled in new product devetepaect and product 
form of ASM! 


All men listed hold 


membership 


some 
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administrative 


particularly 


optimization for market potential 
products 


in appliances and metal uae 
No preference as to location. ME-405 


Mechanical-Industrial Engineer, BSME, BA 
Chemistry, 35. Seeks responsible position uti 
lizing engineering, administrative, and business 
knowledge Excellent background in business 
administration, equipment design, engineering, 
writing, sales promotion in the paper, air 
conditioning, and aircraft industries Experience 
includes plant engineering, materials handling 
research, production methods improvement, pur 
chasing, and marketing problems Location 
optional ME 406 


Positions Available 


Chief Mechanical Engineer, mechanical gradu 
ate, at least eight years’ design and product 
engineering experience covering heavy gears, 
machinery, brakes, or allied power-transmission 
equipment $8000. $12,000 Midwest. W-4400 
(a) 


Sales Engineer, 
experience covering 
experience desirable 


vy. W-4648 


sales 
Marine 
New York, 


mechanical graduate 
diese! engines 
$6000 $9000 


Teaching Personnel, mechanics ~ elec 


general physics. (4) Head of mechanics 
PhD in enginecring preferred but 


tricity 
department 


MECHANICAL 


will consider BS or MSI n addition to mechanics 
must be able to teach applied electricity (elec 
trical machines and associated circuits) (b 
Instructor to teach in the mechanics and physics 
5 rtment, MSME preferred but will consider 

S. Salary and cual dependent upon qualifica 
lene Salary scale good Room for advance 
ment West. W-4088 


Maintenance Engineer, mechanical engineering 
training, plant engineering and maintenance 
experience covering construction and mining 
equipment, diesel and hydroelectric plant 
Design work snd machine-shop operation in 
volved. Must speak Spanish $6000-$7200 
Colombia, South America. F-49098 


Manager of Manufacturing Engineering, 35 45 
ME and process-industry experience such as 
rubber, plastics, etc., preferred, to direct indus 
trial-engineering and process-engineering groups 
in 1200-employee plant of medium-sized com 
pany To start, $12,000-$15,000, plus. N. J 
W-5005 


Manager, Industrial Engineering, 40-45 
degree in industrial or mechanical engineering 
eight to ten years’ manufacturing or industrial 

ineering experience in the metalworking 
industries, preferably with metal fabricating and 
assembly manufacturer. Specific experience in 
field of machining, plating, press work, and 
assembly operations. Five years’ experience as 
chief industrial engineer with responsibility for 
administration of industrial-engineering function 
of 500-2000-man operation Salary open 
Pa. W.5007 


Administrative Engineer, to administer pro 
gramming and internal controls of the operation 
of the engineering division, co-ordinate ap 
plication of company policies and programs, and 
supervise the drafting and checking functions for 
light metal-fabricating and assembly manu 
facturer. $10,000. Pa. W-5008 


Thermodynamicist, mechanical or chemical 
engineering graduate, 30-35, advanced or highest 
degree from top-level school Experience in 
process industries, mathematical analysis of 
engineering problems, thermodynamic theory 
heat and mass transfer, design, construction, and 
testing of process equipment Salary open 
Western N.Y. WY-5015 


Engineers. (a) Chief engineer, mechanical 
for medium sized company fabricating seamless 
steel and plastics Will be in charge of tools 
physical plant services, construction of special 
machinery, maintenance, and process engineer 
ing $12,000-$15,000 (b) Junior engineer 
graduate mechanical, three to five years’ ex 
perience for an assistant to above-mentioned 


$6000-$8000. Mass. W-5023 


Director of Engineering and Research, 35 45 
mechanical-engineering graduate, at least ten 
years’ administrative, research, and product 
engineering experience covering food and 
chemical-process machinery, controls, and mate 
rials-handling equipment. $12,000-$15,000, plus 
bonus. Midwest. W-5025 


Engineers. (a) Manager, applied mechanics 
subsection, BSME, BSEE, or BS Aero E., about 
ten years’ experience to initiate, establish, and 
direct programs to solve problems in the special 
ized fields of mechanical-design corfiguration 
heat-transfer, stress, vibration, fluid flow, and 
nome including tests programs in connection 
with jet engines (b) Manager, Materials Engi 
neering, BSME or degree in metallurgy, about 
five years’ experience as a supervisor, to manage 
a section responsible for development of new 
materials and for the materials and processing 
for existing engines $13,000-$16,175 Mid 
west W.5030 


Combustion-Development Supervisor, BSME 
BSChE, or BSAE, with four years’ experience in 
combustion research or development, working 
knowledge of test facilities and supervisory 
experience; will be responsible for initiating 
establishing, and directing advanced analytical 
and experimental programs in augmentation 
combustion and thermodynamics $10,600 
$12.450. Midwest W-5031 


Teaching Personne! for Mechanical-Engineer- 
ing Department a) One for combination 
teaching and research, |12-month basis; MS degree 
with research experience or PhD. (6) One for 
full-time teaching, nine-month basis; MS or 
PhD Teaching or research usually available 
during the summer. Rank and salary dependent 
on qualifications. South W.5033 


Teaching Personne! in Mechanica! Engineering 
a) Associate and assistant professor in the 
areas of heat power, for both graduate and under 
graduate instruction (b) Instructor for under 
graduate work. Small state university. Rocky 
Mountain area W.5035 


Industrial Engineer, Staff, to make studies in 
production management; BSIE, CE, ME, five 
to ten years’ experience making studies in 
production management including layout, cost 
control, quality control, maintenance, material 
handling production planning should be 
familiar with techniques of linear programming 
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UNIT TANDEM 


rugged blow-off valves 
for high pressure boilers 













HARD-SEAT—SEATLESS COMBINATION 


® For boilers up to 1500 psi, this Yarway Unit 
Tandem Blow-Off Valve offers the maximum in 
dependable service. A one-piece forged steel block 
serves as the common body for the Yarway Stellite 
Hard-seat blowing valve and the Yarway Seatless 
sealing valve. All interconnecting flanges, bolts and 
gaskets are eliminated. The Unit Tandem at right is 
sectioned through Seatless Valve to show balanced 
sliding plunger in open position and free flow. 
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HARD-SEAT—HARD-SEAT COMBINATION 


® For boilers to 2500 psi, this is the valve to use— 
Yarway’s Unit Tandem Hard-seat—Hard-seat com- 
bination. Disc has welded-in stellite facing and inlet 
nozzle has integral welded-in heavy stellite seat, 
providing’ smooth, hard-wearing surface. 


OVER 4 OUT OF 5 
HIGH PRESSURE PLANTS 
USE YARWAY BLOW-OFF VALVES 


Write for Yarway Catalog B-434 


YARNALL-WARING COMPANY 
108 Mermaid Ave., Philadelphia 18, Pa. 
BRANCH OFFICES IN PRINCIPAL CITIES 


WAY BLOW-OFF VALVES 
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electronic data processing 
W -5036(a) 


Engineer to design and 
develop new types of office duplicating equip 
ment for line of duplicatin pepcuee Electro 
mechanical experience helpfu (b) Process 
piping. Will provide eT ser - a to laboratory 
groups in scale up of new products and proc 
esses Experience in process-piping layout 
essential ust be able to assume individual 
technical responsibility (c) Machine Design 
Will develop and design new processing and 
production equipment. Must be able to carry 
project from idea stage to installation. Experi 
ence in automatic of semi-automatic equipment 
helpful but not essential, $8000-$12,000 @ year 
Company pays placement fees Midwest 
WwW 5040 


Machine Designer, six to cight years of 
machine design, in field of metal processing 
machinery. Machine-tool design, packaging, and 
low experience considered likely 
background experience. Will study and evaluate 
methods of manufacturing with a view to actual 
development of new or improved types of pro 
duction machines Processes include blanking 
roll forming piercing, positioning, brazin 
woltey soldering. $9000-$10,000. Upstate N oY 

O04 


Engineers. (a) Manufacturing Engineer 
mechanica graduate at least five years 
production and methods improvement coverin 
electronie and electromechanical devices (b 
Standards supervisor, ME or IE, five to ten 
years’ industrial-engineering experience, includ 
ing MTM standards $8000 $10,000 New 
Vork metropolitan area. W.5045 


operations research 
To $9000. Western Pa 


Designers. (a) 


Works Manager, at least ten years’ produc 
tion management, industrial engineering, and 
labor relations experience covering machine shop, 
machinery, electromechanical devices, and elec 
tronic equipment. $20,000-$25,000. New York 
metropolitan area. W-5046 
Engineer, four years’ minimum ex 
perience in steam and power generation, in 
eluding boiler selection and operation up to 
3504 psi, boiler controls for automatic operation, 
feed water treatment, heat balance to determine 
thermal efficiency of boilers and power-generating 
equipment, pump selection and piping design, 
ombustion of different fuels Salary open 
Ohio, W-5057-CD 


Engineers. (a) Market-research engineer, 
graduate, 28-32, to do product application and 
sales promotion and co-ordination Considerable 
travel. (b) Plant liaison engineer, young, to co 
ordinate application of products between plant 
and customer including materials and methods 
of manufacture. $6500-87000 Western N. Y 
State. W.5066 


Associate Professor of Engineering Administra- 
tion, master's or PhD preferred. Should have a 
combination of industrial experience and some 
teaching experience. Opportunity for consult 
ing research in this field. $6500-88000. East 
Coast. W-5067 


Designers, mechanical, five to seven years’ 
experience in mechanical product drafting in 
cluding two to three years of product design 
Kngine- drafting experience desirable Will pre- 
pare designs of medium, new and complicated jet 
engine components Salaries open Midwest 
W.5071 


Engineers. (a) Senior process-equipment 
engineer, BSME, capable of supervising several 
design squads in chemical-process equipment 
components, know manufacturing and erection 
procedures To $10,000 (6) Piping design 
engineer, BSME, about ten years in chemical 
process piping design supervision, know manu 
facturing and erection procedures, pipe metal 
lurgy, and competent to train and direct depart 
ment of 50 people (c) Senior engineer, to take 
charge API process piping. Experience as above 
mentioned. 5B and c, $8000-$10,000 Pa. W 
ORO. 


Project Managers and Senior Project Engi- 
neers, graduate mechanical or chemical engineers, 
to assume responsibility for major projects in low 
temperature or applied cryogenics Should be 
able to finalize process and engineering flow 
sheets; prepare specifications for equipment 
piping and erection; supervise design, procure 
ment, manufacture; and erection, test and final 
acceptance. To $12,000. Pa. W-5081 


Power 


Application Engineer, graduate mechanical, at 
least five years’ experience in liquid-gas storage 
and handling systems, engineering, design 
installation, customer contacts, for industrial 
gases $10,000 $12,000 Pa W.5082 
Manager of manufacturing 
welding equipment, graduate mechanical, to 40 
Operations include machine shop with auto 
turret lathes, screw machines, drill presses and 
special equipment for mass production of small 
apparatus Skillful in manufacturing methods 
and tooling for improving quality and reducing 
costs. To $12,900. (6b) Manufacturing engineer 
graduate mechanical, must know ASME code 
and stress analysis Will set up and manage 
design section of manufacturing -control 


Engineers. (a) 


714 


and manufacturing 
have at least ten 
experience in engineering as related to 
with heavy responsibility as 
$9000-$1 2,000 Pa 


methods and tool engineers; 
estimating groups Must 
years’ 
manufacturing, 
Graces and supervisor 


Wage Administrator, 32-40, college graduate, 
experienced in job evaluation with organized 
employees. Will administrate wage program in a 
large progressive manufacturing organization 
Supervise job analysts, conduct area wage 
surveys, serve on appropriate corporation and 
community committees concerned with area of 
responsibilities. Potential for promotion to wage 
and salary administrator. $8000-$10,000. Up 
state N.Y. W-5087 


years’ experience in 
Will supervise ten 
$8000 


Chief Draftsman, ten to 15 
automatic machine design 
enyineers and set BD, Nn me standards 
$0000. New York, Y. W-.5000 


Sales Representative, sales experience covering 
fine-type heat exchangers for process industry 
$9000-$12,000, plus bonus New York, N. ¥ 
W.5002 


Engineering Instruction, Instructor and Assist- 
ant Professor, for nical-Engineering 
department to teach thermodynamics, mechan 
ical-engineering lab. and/or heat-power courses 
Salary, nine-month basis, depends on training, 
experience, and degrees. Southwest. C6269 


Assistant Chief Engineer, mechanical, 32-50, 
five or more years’ in heavy construction or 
drilling machinery. To do design of construction 
and mining equipment. Experience in diesel and 
gasoline gone and heavy-transmission equip 
ment 300d supervisory ability—to assume 
position of chief engineer in a year or less for a 
manufacturer $12,000 Employer will pay 
placement fee. Ohio. C-6283 


Production Engineer Instrument Manufac- 
turer; BS preferred, 27-35, minimum of two to 
three years’ experience in production planning, 
scheduling, and supervision manufacturing of 
laboratory equipment or similar articles for 


commercial, research, or school labs. $7200 
$9600. Discuss placement fee with employer 
San Francisco, East Bay. S-2910 


Mechanical Engineers, graduates: (a) Senior 
design engineer, five to ten years’ experience 
design of mechanisms such as business machines 
to design small complicated mechanisms for 
economical manufacture (b) Design engineer, 
three to five years’ experience similar to afore- 
mentioned for mass production of stamped parts. 
(c) Designer; recent graduate interested in 
design or production of small mechanisms 
(d) Research engineer, three to five years’ 
experience with control switches relays, etc 
Salary open. San Francisco East Bay. S-2903 


Power and Fuel Engineer—-Steel Plant: 
Must be graduate ME or EE, minimum of ten 
years’ experience in design and construction of 
facilities such as steam and water systems, fuel 
systems, all types of utility-distribution systems 
To $12,000. San Francisco. S-2893 


Engineering Teachers-Mechanical; young 
full-time appointments available as instructors or 
assistant professors to men under 30, PhD (or 
working toward PhD) Desirable half or three 
quarter time appointments are open to men with 
some technical experience since BS who are quali 
fied. Work on problems for which extra funds 
are available Salary open San Francisco 
Bay area. S-2887 


Conversion, Maintenance, and Design—Air- 
frame, Air Structures, graduate aeronautical or 
mechanical. Recent graduate or up to three to 
four years’ airframe experience Deal with 
structures, land gear, control wheels, brakes, and 
aircraft interiors Examine existing arrange 
ments for proposed appropriate rearrangements 
To provide for immediate relief or correction and 
recommend long-range construction corrections 
Not a draftsman, but should be able to do board 
work or supervise draftsman, prepare specifica 
tions, and deal with other engineers or with 
representatives of aircraft manufacturers Recent 
greece to $5700, three to four years’ experience 

7200 mployer will pay placement fee. San 
Francisco. S-2876 
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Harold Dale Barber (1891 -1956), superintend 
ent, Reserve Mining Co., Silver Bay, Minn., died 
Oct. 18, 1956. Born, Norwalk, Ohio, Dee. 31, 
1801 Parents, Francis E. and Jennie Mae (Cain) 
Barber. Education, Yocum's Business School, 
Alexander Hamilton Institute. Married Ethel 
Loretta Boyle, 1915; children, Mary Elizabeth 
(Mrs. George Cervone), Francis Pagan, and 
James Richard Barber. Mem. ASME, 1948 
Mr. Barber, a railroad specialist, had formerly 
been associated with the Erie Railroad as a vice 
president 


Francis Eugene Blake (1875-1956), senior 
draftsman, Watervliet Arsenal, Watervliet, N. Y., 
died Nov. 14, 1956. Born, Dodge Center, Minn., 
March 15, 1875. Education, BS(ME), Sibley 
College, Cornell University, 1899. Assoc-Mem 
ASME, 1901 


Moro Miller Borden (1877-1956), consultant 
Simplex Valve & Meter Co., Lancaster, N. J., died 
Nov. 17, 1056. Born, Philadelphia, Pa., June 16, 
1877 Parents, William Summerill and Ella 
(Kennard) Borden Education, attended eve 
ning courses at Drexel Institute and The Franklin 
Institute Married Linda Fleming Smith, 1906; 
two sons, Edward William and Kennard Fleming 
Mem. ASME, 1913. Mr. Borden was a member 
of the first ASME Fluid Meters Committee. He 
was an active member in The Franklin Institute 
and the American Water Works Association. He 
held many patents 


Charlies Rounds Chisholm (1883-1957), retired 
shipbuilding engineer, Kennebunkport, Me., died 
April 1, 195 Born, Kennebunk, Me., March 29, 
1883 Parents, Kingman N. Chisholm and Mir 
iam (Rounds) Education, attended evening 
courses at The Johns Hopkins Universit Mar 
ried Mary A. O'Neill, 1915. From 1905 to 1922 
he worked in various capacities on the Panama 
Canal; the last four years as chief planner to the 
Mechanical Division of the Canal. Later, he was 
superintendent engineer in London, England, for 
three years, with the United States Shipping 
Board. Mem. ASME, 1934 Mr. Chisholm 
served as chairman of the Baltimore Section, 
ASME, 1938-1939. He was a registered engi- 
neer in the State of Maryland 


William Cockram (1891-1957), president, W 
Cockram & Co., Ltd., Paris, Ont., Canada, died 


MECHANICAL 


March 14, 1957 Born, Stafford, England, March 
25, 1891 Parents, Samuel Thomas and Mary 
Ann (Eccleston) Cockram. Education, public 
schools in England and private tuition. Married 
Alice Redfern Knight, 1915 (died 1956). Mem 
ASME, 1940. He is survived by his four chil 
dren Mrs. Charles Karn, Woodstock, Ont; 
Mrs. W. W. Beatson, Peter R. Cockram, both of 
Toronto; and Mrs. R. E. Hosack, Paris, Ont 

Charles Bannister Cook (1875-1955), vice 
president, Royal Typewriter Co., New Hartford, 
Conn., died Dec. 13, 1955. Born, Lydenham, 
England, Oct. 14, 1875. Parents, William B. and 
Sarah (Sewell) Cook. Education, correspond 
ence schools, Albany Business College, hon. MA, 
Trinity College, 1936 Naturalized U. S. citizen, 
Hartford, Conn., 1906. Married Eliza J. John 
ston, 1900; three children, Dorothy L., Charles B., 
Jr., and Alan Sewell Cook Assoc-Mem. ASME, 
1913. Mr. Cook has published articles in several 
trade journals and held patents on office equip 
ment 


Reimier Pyl De Vries (1886-1956), consulting 
engineer, Wilton, N. H., died Oct. 17, 1956. Born, 
Rotterdam, Holland, Jan. 30, 1886. Parents, 
Jan and Stevetiana (Valkenburg) De Vries. Edu 
cation, attended Engineering Training School and 
Technical Academy, Rotterdam, Holland; and 
studied at Columbia University and the Boston 
Technological Institute. Mr. De Vries became a 
naturalized U. S. citizen. Married Mary Viel 
voye, 1911 He is survived by his widow. Assoc 
Mem. ASME, 1917; Mem. ASME, 1935 


Otte Haentjens (1879-1957), president, Bar 
rett, Haentjens & Co., Hazleton, Pa., died March 
30, 1957. Born, Mulheim am Rhein, Germany, 
Oct. 24, 1879. Parents, Carl Peter and Emma 
Wilhelimine (Siller) Haentjens Education, 
Konishnish Technische Hochschule, Charlotten 
berg, Germany Mr. Haentjens became a 
naturalized U.S. citizen. He held many patents 
His opposed impeller two-stage pump design is now 
standard equipment throughout the world. Mem 
ASME, 1931 He was a member also of the 
American Institute of Electrical Engineers, and 
the American Institute of Mining and Metallurgi 
cal Engineers. His wife, Grete, died in 1951. He 
is survived by his children, Richard Peter, Phoe 
nix, Ariz., and Walter Dietrich Haentjens 


Charlies Howard Hoskins (1914-1956), design 
development engineer, De Laval Steam Turbine 
Co., Trenton, N. J., died July 3, 1956 Born 
Trenton, N. J., Oct. 3, 1914. Parents, Walter and 
Sara Hoskins. Education, attended Rensselaer 
Polytechnic Institute, 2 yr.; night courses, Rut 
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UNIT 
INSTRUMENTS 


All Sanborn Preamplifiers and 
Recorders, as well as various other 
units, are available separately for 
specialized applications or use as 
“original equipment” in other appa- 
ratus. Instruments include the Model 
150-300/700 Wide Band 


Amplifier and Power Supply, for use 


Driver 


with low power galvanometer ele- 
ments, a ‘scope and/or panel meter 
When equipped with suitable “150” 
preamplifier, this amplifier provides a 
portable indicator for strain, force, 
pressure, temperature, AC watts, 
audio level, etc. Other units include 
the Model 150-1900 Master Oscillator 
Power Amplifier: Model 150-3100 
Triplexer; Model 601 and 602 galva- 
nometers; Model 150-2900 Dual- 


Channel DC Amplifer. 


ENGINEERING 


SYSTEMS 


















ASIC “150” assemblies housed in either vertical 
mobile cabinets or separate portable cases are 
available in |-, 2-, 4-, 6- and 8-channel models. Each 
is equipped with driver amplifiers of current feedback 
design and regulated power supplies for each channel, 
and a recorder featuring nine extremely accurate paper 
speeds on 2- to 8-channel models, five on single channel 
units. Appropriate plug-in preamplifiers quickly and 
efficiently equip a basic assembly for recording virtually 
any 0-100 cps phenomena. 





new 6- and 8-channel analog readout systems 


In addition, complete Sanborn systems from 2- to 8-channels 
are available for recording analog computer outputs. These are 
equipped with dual-channel DC amplifiers, for single-ended or push 
pull signals — input impedance 5 megohms each input lead to ground 

drift less than 0.5 mm/hr. 
60 cycles for all amplitudes to 4 cm peak to peak. Newest of the 
computer readout recorders are the 6- and 8-channel console systems 
(8-channel illustrated — “A” at left), The Model 183 Programmer 
in a Model 184 case (“"B” at left) is optional for use with the 6- and 
8-channel consoles. The Programmer automatically turns on chart 
drive, feeds calibrated signals to all channels, reads computer D¢ 
levels, determines the length of record, and shuts off the paper drive. 


frequency response down 2 db at 


oscillographic 
recording 
equipment 


n gi 


a a* 





PREAMPLIFIERS 


A choice of tweloe ‘150 Series” plug-in preamplifiers is now available, to equip 
systems for any of numerous recording problems. Improved control of input signals 
results from attenuator ratios of |, 2, 5, etc., and calibrated zero suppression on AC-DC, 
Carrier, and Low Level DC Coupling, Frequency Meter, and Chopper Stabilized D¢ 
models. Other “150” preamplifiers include: Servo Monitor, Log-Audio, AC Wattmeter 
RMS Volt/Ammeter, 400 cycle Frequency Deviation, and Triplexer. 


Added to these three aspects of Sanborn Oscillographic Recording Cquipment are the basic 
advantages of inkless recording in true rectangular coordinates, to provide eccurate, easily 
interpreted records; high torque galvanometer (10 ma develops 200,000 dyne cm.); one percent 
linearity resulting from current feedback driver amplifiers and high torque galvanometers 
(meximum error is “4 mm in middie 4 cm of chert, 42 mm across entire chart); controls for 
timing, manual and remote coding 


Take advantage of the scope and flexibility of Sanborn equipment to answer your recording 
requirements. Sanborn engineers will be gied to provide further information and application 
assistance whenever you wish. Contact your local representative or write to the main office 


SANBORN COMPANY 


INDUSTRIAL DIVISION 
175 WYMAN ST. WALTHAM S54, MASS. 
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Married Lorraine Bechtloff, 
Michelle Linda and Kathy Ann 
Mem. ASME, 1944 


University 
children 
Jun 


John Thomas Kelly (1905 1957), engineer, 
I. du Pont de Nemours & Co., 


Keep Your ASME Records Up to Date 


The ASME Secretary's Office de- 
pends on a master membership file 
to maintain contact with individual 
members. This file is referred to 
countless times every day as a source 
of information important to the So- 
ciety and to the members involved. 
All other Society records are kept up 
to date by incorporating in them 
changes made in the master file. 

The master file also indicates the 
Professional Divisions in which 
members have expressed an interest. 
Many Divisions issue newsletters, 
notices of conferences or meetings, 
and other material. You may express 
an interest in the Divisions (no more 
than three) from which you wish to 
receive any such information which 
might be published. 

Your membership card includes 
key letters, below the designation of 


Please Print 


ASME Master-File 


LAST NAMI PIRST 


TITLt 


of Construction, Manager ir 


POSITION 


Dews Engineer, Supt 


PMPLOYER (Give oame in full 


NAME OF 


EMPLOYER'S ADDRESS 


or SERVICE OF EMPLOYER 
Mfr's Representative, en 


ce 


TIVITY, PRODUCT 


Refinery Contractors 


HOME ADDRES 


PRIOR HOME ADDRESS 


* CHECK “POR MAIL 


ADDRESS 


| subscribe to 


| Maecuanicat ENGingerino 
)] Transactions of che ASME 
|) Journal of Applied Mechanics 
| | Applied Mechanics Reviews 


Professional Divisions in which | am interested 


A-- Aviation 
B a Mechanics 
}¢ anagement 
D--Materials Handling 
|} E-—Oil and Gas Power 
| F--Fuels 
| G—Satety 
| H--Hydraulics 


Heat Trar 
Process In 
Producti 
Machine 

Lubricati« 
Petroleum 


Railroad 


NAME 


Metals Engineering 


Nuclear E 


Inc., Newark, Del., died March 26, 1957. Born, 


Pittston, Pa., May 20, 1905. Education, BS 
(ME), Clarkson College of Technology, 1929; 
MS, 1930. He was employed by the University 
of Chicago as an engineer to co-ordinate the de 
sign and construction work on the AEC Argonne 


your grade of membership and ear 
of election, which indicate the Divi- 
sions in which you have expressed 
an interest. C- » ~ult the form on this 
pase for the Di.:sions to which these 
etters pertain. If you should wish 
to change the Divisions you have 
previously indicated, please so notify 
the Secretary. 

It is highly important to you and 
to the Society to be certain that our 
master file indicates your current 
mailing address, business or pro- 
fessional-afhliation address, and in- 
terests in up to three Professional 
Divisions. 

Please complete the form, being 
sure to check whether you wish mail 
sent to your residence or office 
address, and mail it to ASME, 29 
West 39th Street, New York 18, 
New York. 
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National Laboratory at Lemont, II! Mem 


ASME, 1949 


William Arthur Kennedy (1883-1957), super 
visor of products, Grinnell Corp., Providence 
R. 1, died April 8,1957. Born, Providence, R. I 
Aug. 13, 1883. Parents, William Henry and 
Harriet E. (Burt) Kennedy. Education, PhB 
Brown University, 1906; ScB(ME), 1907. Assoc 
Mem. ASME, 1908; Mem. ASME, 1914. Mr 
Kennedy had been active on various ASME com 
mittees in his local section. He was a past-presi 
dent and secretary of the Providence Engineering 
Society. He held several patents on sprinklers 
and sprinkler alarm equipment 


John Elmer Matthews (1928-1957), guided 
missile test engineer, Convair-Astronautics Divi 
sion, General Dynamics Corp., Patrick Air Force 
Base, Titusville, Fla., died March 7, 1957. Born 
Cambridge Springs, Pa., Sept. 12, 1928. Educa 
tion, BS(ME), Case Institute of Technology 
1951. Assoc. Mem. ASME, 1952 


Philip Arthur Potter (1878-19577), whose 
death recently was made known to the Society 
was a water engineer, New Jersey Board of Public 
Utility Commissioners, Newark, N Born 
Palmer, Mass., Jan. 18, 1878. Parents, Philip 
Henry and Clara M. (Murdock) Potter. Educa 
tion, SB, Massachusetts Institute of Technology 
1901 Married Melania Helen Kunst, 1912 
children, Philip Arthur, Jr., Wanda Lorane, and 
Dorothy Helen Potter. Mr. Potter held more than 
200 patents pertaining to water meters and their 
protection against corrosion by the use of vitreous 
enamel, and was the author of a paper presented 
before the American Water Works Association 
Mem. ASME, 1937 


Redfield Proctor (1879-1957), president, Ver 
mont Marble Co., Proctor, Vt., and Governor of 
the State of Vermont, 1923-1925, died Feb. 5, 
1957. Born, Proctor, Vt., April 13, 1879. Par 
ents, Redfield and Emily J. (Dutton) Proctor 
Education, BS, Massachusetts Institute of Tech 
nology, 1902; hon. MS and LLD, University of 
Vermont; hon. LLD, Middlebury College and 
Norwich University. Married Mary S. Hedrick, 
1905; children, Margaret Proctor Floe, Robert 
Dutton, and Katharine Proctor Jun. Mem 
ASME, 1905; Assoc-Mem ASME, 1906. In 
1920 and 1930, Mr. Proctor was president of the 
New England Council. He was director of the 
United States Chamber of Commerce. During 
World War I, he served as captain of engineers in 
the U. S. Army, and from 1924 to 1934 he was 
colonel and commanding officer of an engineers 
reserve unit. He was a member also of the Na 
tional Geographic Society, the American Museum 
of Natural History, the American Forestry Asso 
ciation, and the National Aeronautics Association 


Joseph George Prosser (1865-19577), whose 
death was recently reported to the Society, was a 
retired mechanical engineer. He made several 
improvements of more or less importance in tex 
tile and power plant machinery. Born, Limer 
ick, Ireland, Nov. 28, 1865. Parents, Thomas 
and Eunice (Hopkins) Prosser. Education, cer 
tificates extending over entire course of six years 
Bristol University College, Bristol, England 
Married Lois Pope, 189i; children, Thomas 
Ruth, Katherine. Assoc-Mem. ASME, 1891! 
Mem. ASME, 1898 Mr. Prosser was the donor 
of the Joseph G. Prosser Library, Western Per 
sonnel Institute, Pasadena, Calif 


Eliwood Franklin Riesing (1907-1957), sales 
engineer, Inland Manufacturing Division, Gen 
eral Motors Corp., Dayton, Ohio, died March 30 
1957 Born, Milwaukee, Wis., Nov. 1, 1907 
Education, BA, University of Wisconsin, 1928 
Mem. ASME, 1942. In 1930-1931, while he was 
in the employ of the Chain Belt Co., he was in 
charge of design and installation of conveying 
equipment sold to the Russian Government for 
their tractor plants. This job required his super 
vision for over 13 months in Russia. He spent 
the following eight months in Western Europe 
appraising special engineering problems. Mr 
Riesing, a specialist in vibration isolation by 
means of rubber, held eight patents in that field 
He was a member also of the Society of Automo 
tive Engineers, The Engineering Society of 
Detroit, and the Detroit Rubber and Plastic 
Group, Ine 


Frank Calvin Spencer (1880-1956), production 
engineer, Maplewood, N. J., died Aug. 16, 1956 
Born, Cambridge, Mass., April 18, 1 Parents 
George W. and Ann (Nelson) Spencer. Educa 
tion, attended Cambridge Manual Training 
School and Columbian College, George Washing 
ton University. Married Helen W. Erwin, 1911 
Assoc-Mem. ASME, 1908; Mem. ASME, 1912 
Mr. Spencer was active on ASME committees 
He was chairman of the Cutting of Metals Com 
mittee, 1932-1933; and of the Machine Shop 
Practice Division, 1931-1932 
Committee on Admissions, 
survived by his widow and a son 
cer, Jr. 


James Alfred White (1873-1956), consultant, 
Lockport, N. Y., died Nov. 5, 1956. Born 
March 2, 1873, Buffalo, N. VY. Jun. ASME, 1900; 
Assoc-Mem. ASME, 1918. At one time Mr 
White was chief engine er of the Harrison Radia 
tor Corp., Lockport, N 


He served on the 
1934-1939. He is 
Frank C. Spen 
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LJUNGSTROM® 
structural detal 


. many things. 
And all make air preheating with a €: ) 
Ljungstrom more economical, less 
troublesome. The Ljungstrom offers these 
refinements : 
* The welded steel rotor is strong enough 
to support the heating elements without 
strain, yet flexible enough to withstand 
extreme temperature variations. 


¢ An inspection port and strategically 
located access doors reveal any 

» Thaintenance needs and make replacement 
work routine. 
* A mass flow soot blower is installed as 


Se original equipment at the cold end where 
¥, _Mepesttn are most apt to accumulate. 


Was “> 
. . 


werk \ nie EK. 


: ayy yh 
{* AGRA ‘tae hy 


ee eee 


HNN 


surfaces, seals, be 
structural details. 


units with only minor changes and at 
nominal cost. Another reason w cos 
out of ten air preheating installa 8 are 
Ljungstrom. For the full story on Bn the 
Ljungstrom design and construction can cut 
your fuel costs, increase plant efficiency, 
write for our 38-page manual. 


> Air Preheater Corporation, 60 cas: «2no sire, new yore 17, 0. ¥. 
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this new Western Kraft plant... 


as in the selection of a plant site, 


efficiency determined the choice of 


JENKINS VALVES 


It hits you even before your tour through the new 

Western Kraft Corporation plant begins. Efficiency. From forest 

to finished product, here is efficient operation in the manufacture 
of high-quality kraft paper 

The plant site — a 100-acre tract near Albany, Oregon 

was selected primarily because of its central location in relation 

to the supply of wood chips from the surrounding timber areas. 


All operating equipment was chosen with the same 
foresight, on the basis of proved ability to do its job to perfection. 
When it came to valves for controlling processing and other piping, 
an experienced management, architects, engineers and contrac- 
tors quickly wrote the specification . . . “JENKINS” 


No other valves have such a long record of efficient, 
economical performance. The Jenkins Diamond on a valve has 
been a mark of extra value, trusted by building experts and plant 
operating men for nearly a century. Valves that bear this famous 
mark cost no more. Jenkins Bros., 100 Park Ave., New York 17 
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Consulting Engineers and Architects: SANDWELL & COMPANY 
Vancouver, c 

General Contractor: Horrman Construction Co 
Portland, Ore 

Mechanical Contractor: Horrman ENGINEERING Co 
Portland, Ore 


Plumbing Contractor: Vern CoLtins PLUMBING Co., Salem, Ore 


Manifold of Jenkins Nickel Iron Gate Valves on the liquor 
washers controlling the showers 


JENKINS 


VALVES #3 


Sold Through Leading Distributors Everywhere 
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NOTES 


LATEST 
CATALOGS 











Expansion Joints 


A line of improved corrugated self equaliz 
ing expansion joints for power and process 
piping systems is available from Zallea 
Brothers, 815 Locust St., Wilmington, Del 


In protecting piping and related equip 
ment against damage due to temperature 
change, the new expansion joints employ 
equalizing rings to distribute pipe line ex 
pansion equally to all of the corrugation 
rhis prevents over-compression of the cor 
rugations beyond their design limit, the firm 


tates 


Ihe equalizing rings also support the roots 
of the corrugations against internal pressure. 
The company says this permits the use of 
thinner metal in the bellows, giving the self 
flexing 


equalizing expansion joints lower 


tresses and thu longer operating life 


According to the company, the expansion 
joints feature four major improvements over 
previous model They are 100 per cent 
30 per cent length reduction, 30 
tability at 


longer life, 
weight, and greater 
because of the reduction in 


per cent le 
high pressure 
ratio of length to diameter 


Made from stainle teel, the expansion 


joints are available in sizes from 3-in. diam 
to 72-in. diam in single or double unit 

Chey are used for pressures up to 300 psig 
up to 1600 F Copper lf 


equalizing expansion joint 


and temperature 
for use with 
copper and brass piping are available fron 
3.in. to 24-in. diam in both single and double 
unit Maximum operating pressures for 
copper expansion joints is 125 psig and 406 F 
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Miniaturized Motorpump 


Vickers Inc., Detroit 32, Mich., 
a new line of miniaturized motorpumps, 

Model AA-19054 delivers 0.84 gpm at 
7400 rpm and 1000 psi; the hydraulic pump 
weighs 1.0 lb and the electric motor 7.0 |b 
Overall length of both the pump and motor 
is 9'®/ig in, 


announces 


Although life characteristics are in keeping 
with missile application, the miniaturized 
version retains the same overall efficiency as 
the firm’s axial piston pump design for com 
parable displacements, the company states 
Starting torque is less than 10 per cent over 
maximum running torque. The high pump 
efficiency and low starting torque permit use 
of a smaller, lighter electric motor, the firm 
reports. 

rhe electric motor for the motorpump is a 
28 v d-c unit rated at 0.84 hp 
filter and is 


It is equipped 
with a radio noise 
proof, 


explosion- 





Smail Precision Castings 


A kit of castings and sintered metal parts i 
being offered free by the Sparta Foundry 
Div., Muskegon Piston Ring Co, 
Mich 

The kit is designed, according to the com 
pany, to show the techniques, control and 


Sparta 


know-how utilized in developing a variety of 
products. Parts included are those which 
have been designed and processed to elimi 
nate or substantially reduce finishing and ma 
chining operations 

Samples show casting holes, recesses and 
projections and how parts have been sur 
face ground and finish machined to meet spec 


incation 





Oil and Gas Power Exhibit 


Thirty manufacturers exhibited proc 
esses, products and equipment of interest 
to engineers at the 29th annual Conference 
and Exhibit of the Oil and Gas Power 
Division, ASME, May 20-23 at Louisville, 
Ky. Here’s what members who attended 
the exhibit saw: 


Aluminum Co. of America, 150! 
Alcoa Bldg., Pittsburgh, Pa., showed 
diesel engine forgings and castings and 
aluminum bearings. 


American Air Filter Co., Ine., 215 
Central Ave., Louisville, Ky., displayed 
its multi-duty air filter, Roll-O.Matic air 
filter, type W Cycoil intake air filter and a 
new horizontal gas cleaner, 


American Bosch Arma Corp., Ameri 
can Bosch Div., Springfield, Mass., fea 
tured automotive electrical products and 
diesel fuel injection equipment, 


C. Lee Cook Co., Div., Dover Corp., 
916 S. 8th St., Louisville, Ky., displayed 
packing, industrial piston rings, 
rings for 


metallic 


hydraulic atomic 


rings, alloy 


energy, special aircraft oil seals, valve 


plate 


Burgess-Manning Co., Libertyville, 


Ill., showed noise control equipment as 
applied to internal combustion engines, 


blowers, compressor: 


Cleveland Graphite Bronze Co., 
Div., Clevite Corp., 17000 St. Clair Ave., 
Cleveland 10, Ohio displayed 
bushings, thrust washers, seals and allied 
products, 


bearing 


Commercial Filters Corp., Melrose, 
Mass., featured its Fulflo filters and re 
placeable honeycomb filter tubes and Flo 
Pac pleated paper elements and by-pa 
filters for fuels and lubricating oi! 
American Corp., 8128 N 
Skokie, IIL, displayed a 
line of piston ring 


Diamond Chain Co., Inc., 402 Ker 
tucky Ave., Indianapolis 7, Ind., showed 


Daros 
Lawndale Ave 


roller chains and sprockets for engine 
timing, auxiliary drives and flexible cou 
pling 


Engineering Controls, Inc., affiliate 
of St. Loui Shipbuilding & Steel Co., 
Pau! Brown Bldg., St. Louis, Mo., pre 


’ 


ented a schematic outline of its vapor 
phase ystems and a model of M/V 
Lachlian Macleay 
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STOP 


SURGE - PRESSURE 


DAMAGE 


in Air Conditioning 
Systems 


Installation in 525 William Penn 
Place Building in Pittsburgh 





Globe type for 

3 to 24° lines 
Center - guided type for 
I’ to it lines 


WILLIAMS-HAGER 


FPLANGED 


CHECK VALVES 











Surge pressures and 
resulting water hammer .. . 
are effectively controlled by 
these valves. They close in- 
stantly whenever flow re- 
versal starts, or when flow 
is zero—providing depend- 
able protection for piping, 
pumps and other compo- 
nents in air eonditioning 
systems. 


Write for Bulletins; 


No. 654 on the Valves 

No. 851 on Cause, Effect 
and Control of Water 
Hammer 


THE WILLIAMS GAUGE CO., INC. 


149 Stanwix Street 
2 Gateway Center Pittsburgh 22, Pa. 


Our 7I]st Year * 1886-1957 


40-JULY, 1957 


Oil and Gas Power Exhibit 


Begins on page 39 


Fairbanks Morse & Co., 600 5 
Michigan Ave., Chicago 5, Ill., showed an 
animated model of its opposed piston 
diesel engine. 


Hilliard Corp., Elmira, N. Y., dis 
played industrial oil filters and clutches 


Illinois Testing Laboratories, Inc., 
420 N. LaSalle St., Chicago 10, Ill, fea 
tured Alnor temperature measuring and 
controlling instruments. 


International Nickel Co., Inc., 67 
Wall St., New York 5, N. Y., built its 


display around nickel alloyed materials 


Johnson Bronze Co., S. Mill St., New 
Castle, Pa., showed sleeve type bearings, 


bushings and parts. 


Kistler Instrument Corp., 15 Web 
ter St., North Tonawanda, N. Y., dis 
played SLM engine pressure indicators 
for engineering test, production test, 
troubleshooting and performance evalua 
tion of diesel, gas and gasoline engines. 


Koppers Co., Inc., Metal Products 
Div., 200 Scott St., Baltimore, Md., pre 
sented couplings, mechanical shaft seals, 
piston rings, industrial sound control 
equipment, industrial cooling fans 


Massey & Marquette Governor Div., 
Curtiss-Wright Corp., Watertown, N. Y.., 


featured engine governors 


Miehle-Dexter Supercharger Div., 
Christensen Machine Co., 100 Fourth St., 
Racine, Wis., displayed turbo chargers, 
superchargers and blowers. 


Minneapolis-Honeywell Regulator 
Co., Industrial Div., Wayne & Windrim 
Aves., Philadelphia 44, showed its LO908 
engine pneumatic operated 
radiator shutter, C437 gas pressure switch, 
controller, explosion-proof 


thermostat, 


engine safety 
pressure switch, pressure controller, diesel 
pyrometer and thermocouple and wire. 


D. Napier & Son Ltd., Action, Lon 
don, England, displayed models of its 
Deltic diesel, turbochargers and gas tur 


bine 


Nordberg Mfg. Co., 3073 S. Chase 
Ave., Milwaukee 1, Wis., showed diesel, 
was and Duafuel engine generator 
pumping and compressor drive engines, 
diesel marine engines, cone crushers, pri 
mary wyratory crushers, grizzlies and 
screens, grinding mills, kilns and other 
mine hoists, 


sets, 


ore processing equipment, 


railway track maintenance machinery. 


Wm. W. Nugent & Co., Inc., 3440 
Cleveland St., Skokie, Ill, featured oil 
filters and strainers and lubricating devices 


Scintilla Div., Bendix Aviation Corp., 
Sidney, N. Y., displayed diesel engine fuel 
injection equipment and ignition systems 
designed for the petroleum industry. 


Shell Oil Co., 50 W. 50th St., New 
York 20, presented lubricating oils and 


marine lubricants. 


Socony Mobil Oil Co., Inc., 150 E. 
42nd St., New York 17, N. Y., featured 
petroleum products for industry. 


Speed Scientific School, University 
of Louisville, Louisville, Ky., displayed 
miscellaneous equipment of interest to 
marine and pipeline, oil and gas power 
engineers. 


Van der Horst Corp. of America, 
1645 E. State Rd., Olean, N. 1 fe showed 
Porous-Krome plated diesel power cyl 
inders. 


Wilkening Mfg. Co., 2000 S. 71st St., 
Philadelphia 42, Pa., featured Pendrick 
engineered sets of new type Formflex con 
formable piston rings for diesel, natural 
gas, kerosene, distillate and gasoline en 
gines. 


Woodward Governor Co., Rockford, 


Ill., displayed precision speed governors. 


6G 8 a 
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Pipe Vise 

A pipe and conduit vise, designed for hard 
use and featuring a number of design im 
provements, has been announced by Toledo 
Pipe Threading Machine Co., Toledo 4, 
Ohio 

The No. 22 vise is built with a large diam 
eter acme screw thread connected directly 
to the upper jaw. According to the company, 
the vise yoke mounts quickly for right or left 
hand use. Hardened interchange 
able jaws are designed for maximum grip 
A large 
bolting area is said to assure secure attach 
ment of vise to bench and the contact points 
are evenly distributed. 


steel, 


regardless of pipe or conduit size. 


Jack Belt Conveyor 


Non-stop production and automatic co 
ordination of a vibrating bag packer with a 
sewing machine are said to be provided by a 
jack belt conveyor developed by Richardson 
Scale Co., Van Houten Ave., Clifton, N. J. 

Ihe conveyor is located beneath an auto 
matic scale with the sewing machine con 
veyor position in line with it. In operation, 
a bag resting on the conveyor is attached to 
the disc harge spout of the scale. When the 
bag is filled, the operator steps on a foot 
pedal to start the vibrating action of the 
packer 

At the completion of the packing, the oper 
ator releases the pedal. The packer stops 
and the jack belt starts up. The bag travels 
to the sewing machine conveyor and on to 
the sewing machine station. 

Ihe new conveyor has a center distance of 
3'/, ft between the pulleys, permitting close 
placement of sewing machine to scale. Belt 
speed is 75 ft per min. Components for the 
new conveyor include motor and brake, a 
well as V-belt drive to a shaft-mounted gear 
reducer. Pulleys are the self-cleaning cage 
type 
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Electronic Read-out Tube 


4 miniature, all-electronic device called 


the Nixie, which converts electronic signals 
directly to readable characters, has been 
announced by Electronic Tube Div., Bur 
roughs Corp., Plainfield, N. J 

he miniature unit is a gas-filled, cold 
cathode, 10-digit numerical indicator tub 
having a common anode It is intended for 
ise as a direct, in-line, read-out device 

Four times smaller than the standard 
Nixie, the miniature is */; in. in diam, 
‘/, in. high, and clearly visible at 10 ft, the 
manufacturer states The miniature tubx 
itilizes 100 v (approximately 40 per cent 
less voltage than the standard size) and oper 
ates at '/s w 3 less wattage), it is claimed 

It has a simple plug-in stem, perfectly 
formed figures precisely aligned, and con 
trollable brilliance, the company says, and 
t is not affected by environmental con 
dition 

Designed for miniaturized instrumenta 


tion, the miniature init 1s claimed to have 


applications wherever read-out is required, 
including aircraft instrument panels, com 
puters, industrial control, counters, military 
electronic indicators, digital voltmeters, 


fluid meters, elevators, channel indicator 


The miniature Nixie i capable ot being 
operated with the firm's beam switching tube, 
a mechanical switch or any suitable voltage 
Ource 


Push Button Switch 


4 new dust and vibration-proof, push 
button industrial switch with a rating of 6 
amp 4 125 v, 9 amp, 250 v has been de 
veloped and | being marketed by McGill 
Mfg ( 0., Inc Valparai Oo, Ind 


Standard with 6-in. wire leads, the new 


25-P switch also can be ordered with solder 
ing lugs or screw terminal According to 
the « mY pany, damage from vibration or du t 
is impossible because of a molded phenol 
cast The pu h button | s in. in diam 


and finished tn nickel 

Other models of the new industrial switch 
are the 27 P, a 3-way type of 6 amp, 125 v 
rating, and the 28-P, a two-circuit type for 
controlling either of two circuit It ha 


no off position and is rated at 6 amp, 125 v. 
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757 Michigan Avenue, Connersville, Indiana 


R-C rotary positive blowers 


deliver clean air 


in large or small volumes 


Whether you require 5 or 100,000 cfm of accurately controlled 
volumes of air, Roots-Connersville rotary positive blowers assure 
performance that meets the most exacting specifications. 


@ No internal lubrication . . . air is free of oil vapors 
or moisture, 


@ High volumetric efficiency maintained with negligible 
slippage and with constant volumes delivered 
regardless of pressure. 


@ Impellers make no internal contact keeping friction 
Joss small. 


@ Higher operating speeds result in reduced first cost, 
less weight and floor space. Horsepower is determined 
by operating pressure, resulting in maximum power savings, 


@ Drives may be direct-connected to electric motors, 
turbines, steam or gas engines , . . or speed reducing 
gears or V-belts. 


In chemical, waste treatment, refining, paper and many other in- 
dustries, R-C Blowers have earned outstanding acceptance, R-C 
application engineers will welcome the opportunity to help solve 
your problem, large or small, Write for Bulletins AF-154 on 
small blowers or RB-154 on large units. 


Engineers — unusual career opportunities await you at Roots-Con- 
nersville. Address your resume to Professional Employment Manager. 


eeeeeeeeeeeeeeeeeeeeaeeeeeeeeeeeeeeeaeaeee 


ROOTS-CONNERSVILLE BLOWER 


A DIVISION OF DRESSER INDUSTRIES, INC. 
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in Canada — 629 Adelaide St., W., Toronto, Ont. 


ENGIN EERS: Blectronic & Mechanical, PHYSICISTS 


Melpar’s work on the earth satellite is one of many diversified projects. 


Melpar’s more than 90 projects give 


wider scope to 


men of talent 


At Melpar the problems posed by our more than 90 current projects 
allow you to work in the area of your choice and make contributions 
on advanced levels, 

Our dynamic growth (we've doubled in size every 24 months for 
the past I! years) constantly creates new middle and top level open- 
ings; our policy of individual recognition allows you to compete for 
them strictly on merit, and to receive financial compensation limited 
only by your ability. 

As a member of a Melpar project group you'll enjoy freedom and a 
team spirit found only in a young organization of our size. Each 
project group is charged with responsibility for solving problems from 
conception to prototype. This means that you gain invaluable expe- 
rience in inter-related spheres, essential to eventual directorship 
responsibility. 

Living is relaxed and good in the Washington, D. C. area with its 
mellow climate and spacious suburbs. Our new air-conditioned 
laboratory is well-instrumented with an eye to future needs and is 
situated on a wooded 44-acre tract. 


DUE TO OUR DIVERSIFICATION, OPENINGS EXIST IN PRACTICALLY 
EVERY PHASE OF ELECTRONIC RESEARCH & DEVELOPMENT 


Qualified engineers will be invited to visit Melpar at company expense 


For detailed information on openings, the laboratory, and 
the industry-free area in which we're located, write: 


Technical Personnel Representative 


M E L PA R Incorporated 


A Subsidiary of Westinghouse Air Brake Company 


3195 Arlington Boulevard 
Falls Church, Virginia 
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Torque Motor 


The new Model 11 torque motor developed 
by Midwestern Instruments, Tulsa, Okla., 
now is in quantity production, the company 
reports. 

Designed as a powerful actuator primarily 
to stroke the flow-controlling element in 
hydraulic or pneumatic servovalves, the 
motor is now being utilized in engineering 
fields as a basic transducer to convert a few 
watts of input power into a linear mechanical 
motion with forces up to 7.5 lb, the com 
pany says. 

The motor features completely impreg 
nated and incapsulated coils to allow it to be 
used in high humidities or immersed in hy 
draulic fluids. It weighs 14 0z, and the unit 
will operate at relatively high ambient tem 
peratures (up to 300 F) with frequency re 
sponses up to 300 cycles per second. 


Teflon Molding Process 


A patent for a new process for molding 
Teflon tetrafluoroethylene resin into articles 
of thin cross section, '/\¢ in. or less, has been 
granted to Sparta Mfg. Co., Dover, Ohio, 
Div. U. S. Ceramic Tile Co. 

According to the company, the new process 
has already been applied to manufacture 
articles to Teflon as thin as 0.006 in. in rapid, 
economical production and with close toler 
ances, uniform and free of cracks, and with 
little or no material waste. 


: ss 
Industrial Television 

Allen B. Du Mont Laboratories, Inc., 750 
Bloomfield Ave., Clifton, N. J., announces a 
line of industrial television equipment de 
signed to satisfy the demands of every ap 
plication from the least expensive to the most 
elaborate. 

Focal points of the flexible ITV product 
line are two models of videcon camera equip 
ment in two price ranges. According to the 
firm, completely installed ITV systems utiliz 
ing the self-contained TC-100 camera are 
available at about $2000. The cost of an 
installed system incorporating the deluxe 
TC-200 camera equipment, featuring a 3-lb 
unit measuring only 3 in. wide, 3'/2 in. high, 
10 in. long, is approximately $3500 
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Automatic Control System 


A new explosion proof control system for 
petroleum and industrial liquid metering 
has been introduced by Rockwell Mfg. Co., 
400 N. Lexington Ave., Pittsburgh 8, Pa. 

According to the company, the system pro- 
vides for automatic control of all 
pumps and quantity control valves right at 
the meter. Upon completion of a predeter 
mined liquid delivery, a switch is automatic 
ally thrown, opening an electrical circuit and 
cutting off simultaneously all liquid flow at 
the meter and all pumping action. 


switch 


The system includes a new accessory con 
trol switch, a predetermining register and 


latch box and quantity control valve—all 
installed at the meter. 
Where repeated deliveries of a_ fixed 


amount of liquid are required, a special fac 
tory set predetermining register is available. 
Details of the described in a 
cwo-page bulletin, available 


system are 


OG-327 


ely 


from 


the company. 





P . 
Double Reduction Units 

Four new and improved standard primary 
have been de veloped 
of double-en 


double-reduction unit 


and added to the firm’s line 
veloping worm gear speed reducers, it is 
announced by Cone- Drive (sears Div., 


Michigan Tool Co., 7171 E. MeNichols Rd., 


Detroit 12, Mich 


The units are available in center distances 


of 2, 2! 3 and 3'/s in. Coupled with the 
proper secondary, they provide reduction 
from 25:1 to 3500:1, the firm reports. 

The new models are aid to provide a 


wide range of torque and reduction combina 


available with worm over or 
haft vertical in either right 


haft 


tions, and are 
under, or gear 
hand or left-hand or double extended 


from 2 through 


assemblie Primary unit 

3.in. center distance are new standard hous 
ings containing standard gearsets, bearings, 
cap Secondaries for these units are stand 
ird speed reducers ising tandard sto ked 


components 
Water cooling coils can be installed in all 


above 3 center distance for increased 


17¢ in 
capacity, the company state Primaries 
and secondaries are independently lubricated 


and have individual breathers, fillers and oil 


level gages. 
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ALBADURE... the steel tape 


‘with lasting legibility 





Here is a steel tape that stays clear and legible long after markings on other 
tapes have worn off. 

An amazingly tough plastic coating on both sides of the line protects the 
white background, the graduations and numbers on ALBADURE tapes, giving 
their surfaces tremendous resistance to abrasion and corrosion. ‘To quote a 
State surveying party report, “If ALBADURE stood up in this tough mud and 
sand, it’ll stand up anywhere.” Available in all standard lengths, widths and 


graduations, in cases and on reels. 


PHOENIX WYTEFACE. .. 


the woven tape that outlasts others 3-1 





PHOENIX WYTEFACE (non-metallic) Woven lapes made from extra strong 
synthetic yarns, are harder wearing, with higher tensile strength and dimen- 
sional stability than ordinary woven tapes. A special plastic coating on both 
sides protects the line against hard use, water, stones or brush. 

The end of the line is enormously strengthened by a lamination of Flexi- 
Foam, a spongy plastic-rubber. No stitches or hinge point to weaken the line. 

A Highway Engineer reported of the non-metallic PHOENIX WYTEFACE, 
“Tt has at least three times the life of an ordinary metallic tape.” Ask Your 


K €8 E Dealer! 


*Trade Mark 


89 YEARS OF LEADERSHIP In equipment and materials for 
drafting, surveying, reproduction and optical tooling in slide rules 
and measuring tapes 


KEUFFEL & ESSER CO. 


NEW YORK + HOBOKEN, N. J. « Detroit + Chicago « St. Louis « Dallas « San Francisco + Los Angeles + Seattie « Montreal 
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SYVTRON pris 


VERTICAL-VIBRATORY | INFORMED 


PARTS cout 


A compact, battery-powered tractor for 


both pulling and pushing operations in con 
fined areas has been added to the Powr 
worker line of hand trucks produced by the 


Industrial Truck Div., Clark Equipment Co., 


Automatically feed and Battle Creek, Mich. 
orient piece parts -— The machine has a normal draw bar pull of 


200 lb and a break-away rating of 700 |b 
It has two speeds in both forward and reverse 
Feeding gear blanks “ ¢ and will travel 2 mph fully loaded and 3.2 
mph empty. Fingertip control levers are 





to gear hobber 
placed on the steering handle. The com 
pany says that although the tractor is ds 
signed as a ‘walkie’ type, the operator can 
sit on the front cover for long run 
['wo models of different lengths are avail 
able. The PT-S, for single row battery, i 
39'/, in. long, le coupler. The PT-D, for 
double row battery, is 44 °/s, in. long, k 
coupler Overall width of both models i 
32 in. Weight, without battery, is 1150 lb 
A 12-v system powers a high torque seri 
wound motor. Power from the motor } 
transmitted through a 22 to 1 double reduc 
tion of spur gears to the drive wheel axl 
Various type ot coupler are availabl 


optionally 


Orientating and feeding parts 


to grinding machine. 


Controlled feed rates of parts 
to automatic machinery 


SYNTRON Vibratory Parts Feeders have broadened the once 
limited field of piece parts handling. Syntron Parts Feeders with 
their unique, gentle vibrating action and rheostat controlled rate of 
flow allows the handling of very fragile parts, such as thin walled 
glass bulbs, easily chipped ceramic parts, explosives, etc. This is 
impossible with mechanical feeders. SYNTRON PARTS FEED 
ERS are designed for long dependable service ard simple, low 
cost maintenance. Easily adaptable to any automatic machinery 
operation, assembly, counting, inspecting, packaging, etc., that . 
require single file feeding of small parts. Send sample parts to Air Valve 
SYNTRON application Engineers for recommendaticns. 


A new air valve designed to mect every 
JIC valve standard has been announced by 
Mechanical Air Controls, 10030 Capital, 
Oak Park, Detroit 37, Mich. 

According to the company, this is the fir 
air valve that not only meets but exceed 
all yi requirements, and it is the only val) 
with completely independent body and sole 
noid. Each can be removed separately fro: 
the base without disturbing the other. TI 
is designed to eliminate confusion of r 


Builders of Quality Equipment for more than a Quarter-Century. 


t 


sponsibility between electrical repair and m 
chanical repair and also to simplify main 
tenance and part replacement 

The valve also features an integral con 
duit box to make it more compact and an 
improved solenoid with new shock-resistant 
mountings The air chamber, spool and 
engineering are identical to that of all othe: 
of the firm's valve 


SYNTRON COMPANY The new valve is available in 4/, in. single 


4978 Lexington Avenue Homer City, Penna. solenoid, double-solenoid and 3-way model 
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W-S Forged Steel Unions 








Tilting Motor Base pits. these f eatures 


Lovejoy Flexible Coupling Co., 4886 W 


ake St., Chicago 44, IIL, designed to difference Tape 


ill doubk duty with any variable peed 


pu ley The base « ym pensat for belt ten 
ion when speed changes are made while the 
achine is running, the firm states, and it also 


ikes belt changing an easier operation 


i Not all forged steel fittings are alike, 


The unit feature one ize base for all 
fractional horsepower motors. Because of it Careful design and precision manu- 
tilting movement it requires only minimum ; ; yo" ae teal . . 
wane fe uti Mamesh tenes alae 3 facture give W-S Forged Steel Unions 
x 7*/sin these important features that tell 
Correct belt tension and alignment are the difference: 


n tantly maintaine d by a hand wheel 
crew adjustment which changes the angle of 


1 Designed to AAR dimen- 
Spe sional specifications, 

? Steel-to-steel seats, with 
° spherical-to-angle mating 
: surfaces. Angle is rolled to 
. extra hardness to resist 


tilt, the company say 


Miniaturized Gyro 
Norden-Ketay Corp., Commerce Rd., 
Stamford, Conn., announces its Model 55,000 


float d rate zyro, designed to meet the en 





vironmental conditions encountered in mis 
le Accuracy better than +'/2 per cent galling. 
full scale can be obtained while the gyro i ‘ 
Cadmium plated nuts for 
being subjected to the severe vibration en 
ronment specified for missiles, the firm state resistance to corrosion and 


he gyro can be supplied in a variety of to galling and siezing. 


maximum rate ranges from | deg per second , , 
End pieces protected against 





to 1000 deg per second. This gyro incor 
porates an inductive signal pick off, which rust by new W-S blue 
provides a higher power signal output than : . 
synthetic coating. 
has previously been available in this size y E 
rate gyro, the company says. The power Octagonal end pieces for 
gnal output enable the use of minimum b . 
etter gripping. 
‘ bal di placement, con equer tly yielding E PI eg 
high natural frequency W-S Unions are machined from forged steel in accordance with 
Che gyro is completely lec 1 otation - . 
Avid bd edit e ; - A — 4 ; ASTM material specifications A-105, Grade 2. They are available 
a ccordaing » the company, 1¢ ota H 
tion fluid serves three purposes: it reduc with screw-end and socket-welding end pieces in 3000 Ib. class, 
the load on the gimbal bearings; by provid sizes Ye” to . 
uw flotation of the gyro rotor house, th es, 

' ° . ‘ “ 7 
flotati : fluid in 7 the ” bal be — For complete information send for Bulletin U-1. - » 
fron rock and vibration; otation fluid . P ‘ 
aeeseeF “een Write to W-S Fittings Division, H. K. Porter 

vide aa ) u “ 
Damping ratio is maintained without a Company, Inc., P. O. Box 95, Roselle, N. J. . 
heater by a novel arrangement, which pro es 
wz . 


des tor varying the gap between the g 
rotor float chamber and an adjacent member 
dar 


The 


istomer requirements and maintained within 


W-S FITTINGS DIVISION 
H. K. PORTER COMPANY, INC. 
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j np ng ratio can Oe ¢ tabl he | t ft 





0.1 over the temperature range of §§C te 





deg 





Bubbles in boiling liquid were “frozen” with stop motion by photographer Bernard Hoffman. 


Controlling Temperature 
in Fluid Engineering 


Heat is generally only one part of your problem. Pressure, 
abrasion or corrosion factors usually must be taken into 
account, too, So if your past experience offers no precedent, 
you can look to S. Morgan Smith’s specialized engineering 


leadership for assistance 





A number of materials are available to meet extreme work- 
ing conditions. Here the broad SMS background combines 
with specialized valve engineering to help you. Perhaps 
R-S Butterfly Valves can be applied to control volume and 
flow at high temperatures, Or, if heat and corrosion make 
extremely accurate timing and fast, drop-tight closure a 
tough problem, an SMS Rotovalve could be the answer. 
Whatever your special processing needs, you can get help 
in protecting your equipment investment. 

There is a full SMS line — standard R-S Butterfly Valves 
ready for fast assembly and shipment from stock, Roto- 
valves and Ball Valves, A call to our nearest representative 
will bring information. Or, write 8S. Morgan Smith, York, 
Pa., for data on standard valves or special applications. 


ln 


AFFILIATE: S. MORGAN SMITH, CANADA, LIMITED, TORONTO 
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Oil Bath Air Cleaner 

Four improvements in the company’s new 
low resistance Cycoil oil bath air cleaner for 
smooth flow applications have been an 
nounced by American Air Filter Co., Inc., 
Dept. PD., Louisville 8, Ky. 

The latest model of the Type P low resist 
ance-high efficiency cleaner is said to offer a 
redesigned base for easier and less expensive 
installation; improved protection at the air 
intake against snow and water; greater bug 
protection; and redesigned and improved 
vari-flow valves. 

According to the company, thorough mix 
ing of oil with intake air and positive draining 
from filter pads insure that 100 per cent of the 
damaging dust is removed. These new fea 
tures, plus other advantages such as the per 
forated entrainment plate principle, provide 
complete dust protection for super-charged 
engines and centrifugal compressors, the firm 
States. 


Torque Motor 


A new torque motor designed for tape 
recorder take-up reel drive is now available 
from Dalmotor Co., 1375 Clay St., Santa 
Clara, Calif 

The new motor is said to be capable ot 
withstanding stall currents continuously, 
with extremely long life, and has a nearly 
linear speed-torque curve to stall. No-load 
speed is 2150 rpm. Double shielded, factory 
lubricated ball bearings are used. It weigh 
§'/, Ib. 


Direct-Drive Chillers 


A series of nine, new direct-drive Flow 
Therm packaged liquid chillers, with capaci 
ties ranging from 20 to 125 tons, has been 
announced by Acme Industries, Inc., Jack 
son, Mich. 

An innovation, according to the company, 
is a completely enclosed, tamper-proof con 
trol panel of improved design. All controls 
are grouped within a protective steel cabinet 
which has a hinged door with an integral pad 
lock hasp. 


A second innovation claimed by the firm 


Rotovaives . Ball Vaives . R-S Butterfly Vaives . Free-Discharge is a system of pilot lights which warn the 


Vaives * Liquid Heaters + Pumps «+ Hydraulic Turbines & Accessories operator of open limit switches 
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Precision Bellows 


Belfab Corp., 11 Ramah Circle, Agawam, 
Mass., announces availability of extreme 
flexibility bellows with wall sections as thin 
as .OO2 in. Available in any weldable metal, 
and made on automatic machinery, these 
new precision bellows permit miniaturiza 
tion never before possible, the firm claims 

The bellows illustrated, approximately 
«in. OD XK '/, in. ID XK ! 


ring rate less than 7 |b per inch. 
} 


2 in. long has a 


Submerged Pump 


Brown & Sharpe Mfg. Co., Providence, 
R. 1., has announced a new vertical sub 
merged type centrifugal pump called the 
Midget Hi-Flow. 

rhe pump is equipped with an integral 

s hp 3-phase or '/io hp single-phase motor. 
Che motor is totally enclosed with a NEMA 
tandard flat face mounting and is designed 
for continuous duty. 

The unit is designed for immersion in liquid 
to a depth of 54/, in. with the motor mounted 
2 in. above the maximum liquid level. The 
liquid flows from the impeller through two 
cored passages within the pump body, with 
i '/, in. pipe connection above the mount 
ing flange 

According to the firm, the pump is suitable 
for supplying coolant for machine tools and 
light machinery, for use where dirt or abra 
ives may be present in the liquid, and for 


light transfer work. 


Automatic Battery Charger 


A 60-cell automatic battery charger ha 
been developed by the Walker Div . Norma 
Hoffmann Bearings Corp., Stamford, Conn., 
for use at unattended substations and other 
tand-by batteries have to 


locations when 


be ready for immediate use 


The new charger has no moving part 
According to the firm, the charger eliminates 
gassing and water lo The selenium recti 


fiers have inorganic, nonoxidizing barrier 
layers which are corrosion and moisture proof 
and are capable of continuous full load oper 
ation in 50 C ambient temperature without 
deterioration. The high gain magnetic 
amplifier control circuit automatically regu 
tlY The recti 


full wave 


lates output voltage to 
her power circuit 1 


Ihe charger is available in 3, 6, 12, 30 and 


60 amp model 
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CLUTCHES 






PROVIDE 


HIGH TORQUE 


EASY OPERATION 


HIGH TORQUE 


SEND FOR THIS HANDY BULLETIN 
Shows typical installations of ROCKFORD 
CLUTCHES and POWER TAKE-OFFS. Contains 
diagrams of unique applications. Furnishes 
capacity tables, dimensions and complete 
specifications. 


Equally spaced, hardened and ground 
roller cams, bearing upon hard steel 
insets, exert heavy pressure evenly over 
the entire ROCKFORD Crentiiatas 
CLUTCH face—producing unusually high 
torque, for the clutch size and weight. The 
anti-friction roller cams—an exclusive 
feature—make over-center clutch opera- 
tion extremely easy, exert heavy pressure 
symmetrically and contribute substantially 
to long life, reliable operation without 
adjustment. 





nFoRnd 
sot 


TS ae 


powes 
| TAKe-OF FS 


ROCKFORD Clutch Division BORG-WARNER 


1307 Eighteenth Ave., Rockford, Iil., U.S.A. 


Export Sales Borg-Warner international — 36 $0. Wabash, Chicago 3, 11. 
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OVER-CENTER 





Automotive 
Spring Loaded 





Heavy Duty 
Spring Loaded 





Oil or Dry 
Multiple Disc 





Heavy Duty 
Over Center 





Power 
Take-Offs 





Speed 
Reducers 
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careers in peaceful 
a ppl wations of atomic energ Yy 


NUCLEAR AND REACTOR 
ENGINEERS 


Education: B.S., M.S., or Ph.D. in Engineering or 
Physics 
Experience: Analytical or design experience in nuclear 
reactors, reactor systems or related fields. 
Duties: Engineering of overall reactor installations; the 
analysis of nuclear characteristics or economic evalua- 
tion and feasibility studies of nuclear reactors for 
civilian applications. 


REACTOR 
SHIELDING ENGINEERS 
Education: B.S., or M.S. in Engineering, Physics, or 
Mathematics. 

Experience: Minimum of one year of practical reactor 
shielding analysis. 


Duties: Analysis of neutron and gamma-ray distribu- 
tion, shielding, and nuclear heat generation for 
reactor systems. 


A valuable opportunity. Write 


_ ATOMICS 
9 INTERNATIONAL 


TH AMERICAN AY 


+ acts ‘ , 
Mr. G. W. Newton, Personnel Office, Dept. ME-7 


21600 Vanowen Street, Canoga Park, California 
(in the Suburban San Fernando Valley, Los Angeles) 
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Pipe Insulation 


Specifications for Mono-Kover, a slit, 
one-piece, sectional type molded mineral 
wool pipe insulation that snaps into place, 
are presented in a three-color bulletin pub 
lished by the Baldwin-Hill Co., 214 Breunig 
Ave., Trenton 2, N. J. 

In addition to describing the insulating 
properties of the material, the pamphlet ex 
plains and illustrates approved application 
methods. Thermal conductivity is shown 
graphically for every temperature throughout 
its operating range to 350 F. The bulletin 
lists and describes the various facings for the 
material which are available and presents, in 
tabular form, thicknesses recommended to 
insulate pipe sizes from #4 4 to 24 in according 
to temperature and type of application 


Tachometer, Dynamometer 


Magtrol, Inc., Box 193, Bridge Station, 
Niagara Falls, N. Y., announces the develop 
ment of new dynamometer to test completely 
shaded pole and induction motors for torque 
and speed characteristic 

Ihe new unit operates on the principle of 
feed back torque control such that when a 
decrease in speed is detected by the tachom 
eter generator of the unit, a corresponding 
decrease in load torque is instantaneously 
effected and the motor stabilized in any por 
tion of the curve Motors may be tested for 
maximum speed down as low as 100 rpm 
without any additional controls cr adjust 
ments being made, the company states 

Speed is continually monitored on the 
electronic tachometer which will consistently 
indicate true motor speed at accuracies of 
one-half of one per cent or better, the firn 
says. Speed pickup is photoelectric, and no 
error due to tachometer generator or spur 
jOuUs Magnetic losses is reported 

The dynamometer has the running torque 
of the motor balanced against a carefully 
calibrated pendulum weight. No springs, 
dampers or other mechanical linkages are 
used in the torquing system 

Seven basic dynamometers with torque 
ranges from 750 oz-in. or as low as | o7z-in. 
full scale may be ob<ained. The tachometer 
generator can be supplied to indicate speed 
up to 8000 by 1 rpm increments, or 30,000 
rpm by 10 rpm increment Basic tachom 
eter accuracy is reported to be the same for 
either range. 
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Torque Wrench Calibrator 


A hydraulic torque wrench calibrator cap 
able of testing torque wrenches to within 
1 per cent of accuracy of full scale reading 
has been announced by Skidmore-Wilhelm 
Co., 442 §. Green Rd., Cleveland 21, Ohio 

The calibrator can be used anywhere in the 
hop, and is completely self-contained, the 
firm state No electrical outlets or air feed 
are needed 

In use, the operator puts his wrench in a 
oupling and turns it, creating a hydraulic 
pressure within the unit. This is measured 
by a specially calibrated hydraulic gage 
which makes readings directly in torque 

Ihe unit comes in three sizes, each size 
having an option of two torque range read 
ng Che smallest unit, weighing 7 |b, ha 
torque readings of 0 to 200 jin.oz, or 0 to 200 
in lb 

The econd calibrator, weighing 14 |b, 
nake measurements in range from U to 
60 ft-lb, or 0 to 150 ft-lb. The largest in 
trument, weighing 65 |b, measures from 0 to 
600 ft-lb or O to 2000 ft-lb 


Stock Leveler 


4 new device for removing curvature fron 
tiled stock has been intr duced by Special 
Engineering Service, Inc., 8161 Livernoi 
Ave., Detroit 4, Mich 

The light duty stock leveler was designed 
for use with the firm air feed It non 
powered and 1s intended for use with equip 
ment which is powerful enough to pull coiled 
tock through the straightening roll It i 
tated that the stock leveler effectively re 
moves coil curvature from stock up to 12 in 
wide by .090 in. thick or 18 in. wide by .O¢ 


thick 

The leveler is built with three smooth fin 
ished rolls mounted on roller bearings. The 
ipper roll of this tri-roll assembly adjust 
able to provide a means of controlling the 


degree of flexing of the stock 
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You save 5 ways with 


SHENANGO CENTRIFUGAL CASTINGS 


By using Shenango centrifugal castings for essentially symmet- 
rical parts, you will gain considerable savings because: 


The Shenango process automatically eliminates hidden defects 
in the metal . . . insures fewer rejects. 
@ No patterns required . . . an important saving, particularly on 
special or small quantity runs. 
© Finer. more uniform grain structure means smoother, faster ma- 
chining, better control, and a higher rate of completion. 
With Shenango centrifugal method control, there's less excess 
metal to be machined away, less metal to buy and ship! 
Because of their homogeneous, pressure-dense qualities, 
Shenango centrifugal castings are stronger, have better wear 
resistance and require less frequent replacement. Maintenance 
cost is cut! 
Check with Shenango on centrifugally cast parts for your needs 
—large or small castings rough, semi-finished or precision 
machined ferrous or non-ferrous. They'll cost you less in the 
long run. For bulletins, write to: Centrifugally Cast Products 
Division, The Shenango Furnace Company, Dover, Ohio, 


F, 
vy * A] ala 


COPPER. TIN, LEAD, ZINC BRONZES + ALUMINUM AND MANGANESE BRONZES 





CASTINGS 


Gi CENTRIFUGAL 







MONEL'METAL + WNI-RESIST + MEEHANITE METAL + ALLOY IRONS 
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NEW TYPE FLOW METER cuUTS 
KEEP 


PRESSURE i 
i U LOSS BY 93.5% INFORMED 
——— mem ——> High Temperature Solders 
Two new high temperature soldering ma- 


7 | 
5 | . / . 
, Here s How! | terials which the company says promise to 
Builders Dall cut joining costs for aluminum fabricators, 


> —> Tube #12D in | are announced by Aluminum Co. of America, 
12” pipeline — Pressure loss 795 Alcoa Bldg., Pittsburgh 19, Pa. 

max. differential @t max. flow— om . 

or «vanes. 2” of water The new products, performance-tested by 

flow 3900 GPM. extensive pilot applications, are Solder No. 

| 805, and Soldering Flux No. 66. A high zinc 


Get low cost flow metering with Builders 12” pipeline Pressure loss solder (95 per cent zinc, 5 per cent alumi 
at mas. flow— ' 
for same max. num), the new product has been used success 


Dall Flow Tubes — the primary element 31” of water ae. 
P y differential nents | fully in joining heat exchanger return bends, 


with the lowest pressure loss of any veloc- ond flow Pressure loss electrical connections, automobile radiators, 
ity-increasing differential producer! ane gs solder sheet assemblies, transition joints, and 
; Tube ~ 93.5% fins to tubing, the company states. The ma 

© Greater instrument accuracy through higher differ- ‘o ainda : terial is said to be capable of joining all alu 
entials:at the lowest total head loss. ademd ceminn aaa aa minum alloys, and make joints between alu 











Orifice plate in 


. ; reduction of $560.00 each year.) : . we me . . 
© Fabricated design allows wide construction material minum and other me tals such as copper, 
| brass, steel, stainless steel, nickel. 


choice to meet exact process specifications. 
With a melting range of 715 to 725 F, the 











© All critical surfaces precisely machined to Dall for- Request Bulletin 115-DM1, new solder can be heated by any of the con 
ventional methods. It works most effec 


mulae. 
a ; from Builders-Providence, er 
@ Enduring accuracy through Inc., 382 Harris Avenue, tively when preplaced in or near a joint, 
rather than being fed manually. 


self-scouring, durable con- 
ter 6 Providence 1, R. 1. ; 
it beatae According to the company, strength of the 


highly corrosion-resistant joints made with 
@BUILDERS-PROVIDENCE Solder No. 805 is directly dependent on lap 
eee Oe 8S ere | length, with a length twice the thickness of 


CAST DALL FLOW TUBE REC- [ER 1.7T © parece 
OMMENDED FOR WATER WORKS B I I ! N D | Ss I R I E S@ onseess | the thinnest aluminum member suitable for 
most applications. No. 805 could reduce 


AND SEWAGE INSTALLATIONS 
joining costs by effecting high temperature 


joints that formerly had to be brazed or 
welded, the firm states. 

Soldering Flux No. 66, recommended for 
use with the new solder, can be applied dry, or 
as a 70 per cent flux—30 per cent normal pro 
pyl alcohol solution. It reacts at 720 F to 
wet aluminum with zinc, and there are no re 
strictions regarding the method of heating. 
Immediately following the soldering opera 
tion, the flux can be removed by flushing with 
water heated to 180 F. 














ENGINEERS: THE WONDERFUL 
COMMERCIAL JET ERA IS 3 
OPENING UP AT TWA Electronic Reset Timer 
if you are seeking an opportunity to further your coveer with oa Eagle Signal Corp., Moline, Ill., eanounces 
fine company . . . look no further. | its No. 150 Electroflex electronic reset timer, 
TWA presently has openings for Aeronautical, Mechanical, Elec- designed to time short intervals from .05 to 
trical and Electronic Engineers to work with a small, select | 10sec. Its only moving parts are the arma 
group of engineering associates. This arrangement gives each tures of two relays, the company reports. 
engineer the opportunity to demonstrate his ability and to The dial is calibrated directly in seconds 
advance within the company . . . the opportunity to build his | and may be set with a high degree of ac 
future with the world’s finest airline. curacy, the firm states. Timing accuracy 1s 
Qualifications: 8.5. in Engineering. maintained within 2 per cent of the initial 
Location: TWA‘s ultra modern building now nearing comple- setting, taking into consideration voltage 
tion at Kansas City, Mo. variations of —15 per cent to + 10 per cent 
Living Conditions: Excellent, both city or suburban private ambient temperature changes of 70 F to 140 
homes or apartments. F, tube replacement and/or nominal vibra 
Benefits: Many employee benefits, including liberal free tion and humidity. 
transportation for yourself and family each year. According to the company, all timer com 
Salary: Commensurate with experience. ponents are accessible, and the timer adapts 
if you are an engineer with qualifications in any itself easily to the firm's accessory plug-in 
of these fields, explore your opportunity with mounting kits which may be used inter 
TWA today. Write: changeably with synchronous motor timers 
and impulse counters 


Mr, R. Pavl Day, Employment Manager 
Remote control is available in two varia- 


TRANS WORLD AIRLINES tions. The dial may be removed from the 


Kansas City 5, Missouri timer and located remotely. A kit is avail 
able for remote control dial of relative size 


to a pushbutton station. 
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Space Saving Motors 


A new line of space saving motors has been 
announced by Peerless Electric Co., Warren, 
Ohio. 

They are available in single-, two- and 
three phase. Single phase models are rated 
50/60 cycles, 115/130 v, constant speed, con 
tinuous duty, drip proof 50 C, enclosed fan 
cooled 55 C, from '/; to 3 hp. 

Two- and three-phase models are 50/60 or 
20 cycles, 110, 208, 220/440 or 550 v, con 
stant speed, continuous duty, drip proof 40 
C, enclosed fan cooled 55 C; '/: to 5 hp 

The units meet all NEMA standards 
They have prelubricated double shielded 
type ball bearings. Special torques, mount 
ings enclosures and duties are available 





. 
Ball Bearing Chucks 

Supreme Products Corp., 2222 S. Calumet 
Ave., Chicago 16, Ill., announces its Series 
20 ball bearing geared chuck line. Two new 
gear chucks which have a friction free ball 


thrust bearing between the chuck body and 
gear-nut, the company states 

With the same key tightening effort, 
chucks in the series line will grip with much 
greater force than any plain bearing chuck, it 
is claimed. The ball races are formed 
directly in the hardened chuck body and in 
the one piece gear-nut. According to the 
firm, the units have a smooth sleeve, so there 

nothing on which clothing or other materi 
ils can be snagged; and hands and knuckles 
are less likely to be hurt when chuck is 


touched accidentally. 


High Speed Press 

A 140-lb electro magnetic high speed press 
for punching, jolting, drawing, bending, rivet 
ing, cutting or stamping has been announced 
by McC auley Industrial ( orp., 1840 Howell 
Ave., Dayton 7, Ohio 

Stroke adjustment permits a choice of 
ingle stroke operation or of multiple stroke 
operation over a range of 10 to 200 stroke 
per minute, the company states. Force of 
impact can be adjusted from 600 |b to 3! 
tons. 

The power unit is an electric magnet. A 
movable iron core traveling within the mag 
net acts as a ram. According to the com 
pany, this type of construction eliminates 
the use of moving parts subject to mechani 
cal wear and fatigue stresses. 
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Outstanding in efficiency 
and adaptability for 
industrial dust control 
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w Automatic Bag Type 
DUST ARRESTERS 


Wherever it is important that you have continuous high re- 
covery of industrial dusts and fumes — for salvage or for good 
housekeeping — Norblo Automatic Equipment brings you many 
design advantages. 

Here is dependable heavy duty collection 
service at low cost of operation and main- 
tenance that pays for itself quickly. The 
principle of cyclic bag shaking and cleaning 
has proved itself for outstanding efficiency. 
Adjustment for varying dust loading can be 
made in a few minutes without shutting 
down. 

If you have a dust problem or dust creat- 
ing process that needs control, write us for 
free suggestions based on experience of 


Para 


over 40 years. 

Norblo also builds centrifugal and 
hydraulic dust collectors, cement air 
cooling systems, and portable type 
dust collectors. 





The Northern Blower Company 
6421 Barberton Ave., Cleveland 2,Ohio © Olympic 1-1300 





ENGINEERED DUST COLLECT 
Doh SMS TE NIGEL 
FOR ALL INDUS 
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THOMAS 


FLEXIBLE COUPLINGS 


Give You Freedom From 
Coupling Maintenance 


Future maintenance costs and 
shutdowns are eliminated 
when you install Thomas Flex- 
ible Couplings. These all-metal 
couplings are open for inspec- 
tion while running. 

They will protect your equip- 
ment and extend the life of 
your machines. 

Properly installed and opera- 
ted within rated conditions, 
Thomas Flexible Couplings 
should last a lifetime. 





UNDER LOAD and MISALIGNMENT 
ONLY THOMAS FLEXIBLE COUPLINGS 
OFFER ALL THESE ADVANTAGES. 


Freedom from Backlash 
Torsional Rigidity 


Free End Float 


Smooth Continuous Drive with 
Constant Rotational Velocity 


Visual Inspection While 
in Operation 
5 Original Balance for Life 
6 No Lubrication 
7 No Wearing Parts 
8 No Maintenance 


Write for Engineering Catalog 51A 
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Circulating Supply Pump 

An air-powered pump designed to agitate, 
pump and circulate metallic base and similar 
paints direct from original 5-10 gal pails to 
spray gun and back to pail without exerting 
pressure on, or in, the container has been an 
nounced by Gray Co., Inc., 1097 Sibley St. 
N. E., Minneapolis 13, Minn. 

The new unit is specifically designed to 
keep metallic base paints in constant sus 
even when material is not being 


pension 
Separate, 


sprayed, the company reports. 
air-driven agitator and constant circulation 
through hoses is said to provide dual agita 
tion in pail and assures constant uniformity 
and viscosity. 

According to the company, the air-powered 
pump is spark free and automatically speeds 
up to compensate for spray gun demand 
while maintaining previously set fluid flow 


Venturi Blocks 


A new style of venturi block designed to 
supplant vacuum pumps in the lifting and 
moving of parts by vacuum has been devel 
oped by the Stilson Tool Corp., 30233 Groes 
beck Highway, Roseville, Mich. 

The new venturi block is designed without 
moving parts. Using present air compressor 
equipment, the blocks in combination with 
vacuum cups, permit adaptation of present 
production equipment to automation meth 
ods, the company states 

The venturi is constructed from aluminum 
alloy and is machined to precise tolerances. 

It is said to operate at peak efficiency on 35 
to 40 Ib of air pressure 


Air, Water Cylinders 
4. K. Allen Co., 57 Meserole Ave., Brook 


lyn 22, N. Y., introduces under its Allenair 
trademark a new line of cylinders designated 
as Type B 

I'he cylinders are for air, water or hy 
draulic service and are available in bores of 
1'/s, 2, 2'/e, 3 and 4 in. and with either single 
ended or double ended rods. All sizes are 
also available as double acting cylinders or 
ingle acting spring return ones. 

The cylinders have either brass or steel 
barrels, both treated for corrosion resistance, 
tainless steel rods and Nylined bearings 
Cushions are available for both ends as well as 
interchangeable foot, flange, and swivel 
mounts to permit mounting in any Manner or 

position 

According to the company, unusual com 
pactness and ease of disassembly ot the 
cylinders is achieved by the fastening of the 
heads squarely and rigidly to the tube with 
commercial rectangular section, hardened 
steel snap rings reground flat and parallel 





For Consulting Engineers 
Turn to Page 146 





Here's the Great 
Combination 


for those... 


Medium Pressure Boilers 


(up to 150 Ibs. psi.) 


The No. 150 controls the boiler feed pump 
the one right way—directly from the boiler 
water level. Holds boiler level within close 
limits to assure maximum steaming effi- 
ciency and fuel economy. Has extra switch 
which provides circuits for cutting off 
burner and sounding alarm in case of low 
water emergency. It's the most widely- 
used, time-proved control of its kind. 


Underwriters Listed 
C.8S.A. Approval No. 5545 


MCDONNELL 
No. 150 


PUMP 
CONTROL 














M°DONNELL 
No. 27T 


MAKE-UP 
FEEDER 


Adds water to condensate receiving tank 
whenever necessary to make up for any 
deficiency in returns. Large feeding ca- 
pacity meets any sudden boiler demand 
for water. Needle and seat are stainless 
steel assuring powerful drip-tight closure. 
For tank pressures to 35 psi., supply 
pressures to 100 Ibs. 


Write for simple installation and wiring diagrams 


MEDONNELL & MILLER, INC. 
3510 N. Spauiding Ave., Chicago 18, lil. 


M<DONNELL 


yl i} Au 
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Gear Unit 


A new packaged power unit, meeting JIC 
requirements for operations that require a 
tandard NEMA motor mounted separate 
from the gear unit, has just been placed into 
production by U. S. Electrical Motors Inc., 
Box 2058, Terminal Annex, Los Angeles 54, 
Calif The new unit, designated as the 
Motomount Syncrogear, uses a heavy duty, 
cast-iron motor support designed to provide 
easy access to the motor mounting and 
coupling 

Replacing the motor may be quickly ac 
complished, but the change is not limited to 
the original type of motor, the firm states. 
If requirements change, any enclosure of the 
ame NEMA dimensions and rating may be 
u ed 

Features of the unit include a solid cast 
iron, one-piece case, normalized castings, 
through-hardened gears with gear teeth micro 
haved, friction-free cil seal, pyramidal 
mounting base, dip lubrication, and a solid 
hank high-speed pinion 


Feeding Device 


4 new high speed method tor automatic 
elevating, orienting and feeding of parts to 
automated production lines has been de 
veloped by the Gear-O-Mation Div . Mich 
igan Tool Co., 7173 E. MeNichols Rd., De 
troit 12, Mich 

[The method uses a combination feeding 
init that will handle parts that roll or slide, 

ich as gears, cylinders, and spiders. The 
company says that although the equipment i 
custom-tailored to a specific job, it is a 

embled from standard components. These 
feeders are said to be adaptable to any part 
feeding job, especially for feeding parts to 
individual machine 

In operation, parts are conveyor fed or 
truck dumped into the hopper section of the 
unit. From there, they are scooped onto 
lanted shelves for elevating and feeding to a 
distribution system When elevated, prop 
erly positioned parts roll through; im 
properly positioned parts are chuted again 
to the hopper as they fall free on the back 
ide. Before passing into the main distri 
bution system, parts from the elevator are 
again checked as to orientation by being 
passed over a narrowed track If not in 
line they drop off and are returned to the 
hopper, the company reports 
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CERTIFIED EFFICIENCY! 


As pioneer and master-builder of Scotch Marine type boilers, TITUSVILLE 
is proud to present the 3-PASS boiler-burner package unit for high and low 
pressure and hot water. Offering the highest efficiency obtainable, these 
new 3-Pass boilers provide economy in service so great as to return the 
entire investment cost over a few years of operation. Designed for use with 
any of the leading makes of burners, and for gas, oil, or gas-oil combina- 
tions, Titusville 3-Pass boiler-burner units are available in ten sizes, with 
heating surfaces from 358 to 3571 sq ft. Write for the facts, and a quotation 
on your requirements. 





BOILER DIVISION 
BOILERS for Power and Heat .. . High and Low Pressure... ‘ial 
Water Tube... Fire Tube... Package Units A Division of 


PROCESSING EQUIPMENT DIVISION 





Crystollizers . . . Direct Fired Heaters . . . Evaporators ... 
Heat Exchangers .. . Mixing and Blending Units Quick 
Opening Doors . . . Special Carbon and Alloy Processing 
Vossels .. . Synthesis Converters 
FORGE DIVISION 
Crankshofts . Pressure Vessels... Hydraulic Cylinders . . 
Shafting .. . Straightening ond Back-up Rolls TITUSVILLE, PENNSYLVANIA 
MACHINERY DIVISION Manufacturers of A Complete Line of Boilers 
MACHINERY for Sheet and Structural Metal Forming for Every Heating and Power Requirement 
Tangent Benders .. . Folding Machines . . . Roller Table and 
Tumble Die Bending Machines .. . Press Brakes . . . Punching Plants at Titusville, Pa. and Warren, Pa. 
ond Notching Machines . . . Forming Dies Offices in Principal Cities 
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New FIRSTS are | 
being made with | 


DIHEDRAL | 
COUPLINGS 


Designers and users of modern mills are achiev- 
ing new high speeds (up to 7200 feet per min- 
ute), new high uniformity of gauge, new high 
quality finish, new high production and main- 
tenance economies. Ajax patented dihedral 
tooth design is revolutionizing machine design 
and performance throughout industry. They are 
made in a wide range of types and sizes, 
write for Catalog No. 62. 


@ Handles shaft misaligoment... offset and an- 
gular...up to a total of 12 degrees. 
@ All teeth hardened to 50-55 Rockwell C to 
combine hard wear surface with tough core. 
@ Available in regular single and double en- 
agement, mill motor, floating shaft and spin- 
fie shaft types. 


* 


This 37° x 80° 2-high temper 
tonnage costs in the Fairless 
Stee! Corp., at Morrisville, Pa 


ass mill is curti 
orks of the U. 


9 


Ajax Floating Shaft Dihedral Couplings solve an- 
ular drive problems on tilting ables for the Green 
fiver Steel Corp., at Owensboro, Kentucky. 


Two Ajax Dihedral Floating Shaft Couplings driv- 

ing SECO 48” heavy duty slitter in operation at 

McLouth Steel Co., Detroit, Michigan, cutting 4” 
cainless steel at 100 ft. per min. with 16" diameter 
nives 


AJAX FLEXIBLE COUPLING CO. ING 


wi Fil a] 
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Self-threading Nut 

A new self-threading lock nut, which cuts 
its own threads on die-cast or cold-forged 
studs of nameplates, medallions, emblems, 
moldings, is announced by Palnut Co., Glen 
Rd., Mountainside, N. J. 

The nuts are made of spring-tempered 
steel, comprising a thread-cutting lock nut 
and flat washer in one piece, in sizes for '/s, 
4/1, and '/, in. unthreaded studs. The nut is 
hex form which fits all standard tools and 
shanks. According to the company, it cuts 
deep, clean threads having high torque and 
tensile values and may be removed and re- 
used on the same studs. The resilient washer 
base assures 360 deg contact on flat or irregu- 
lar work surfaces, and on perpendicular or 
off. angle studs, the firm states. 


Metal-Turnings Feeder 


A new metal-turnings feeder, designed ex- 
pressly to eliminate the drawbacks incurred 
by manual feeding, has been introduced by 
Jeffrey Mfg. Co., Columbus 16, Ohio. 

An electrically controlled motor cuts on 
and off according to the load. Dual star 
wheels feed the metal turnings into the 
crusher until the amp demand controls sig 
nal “Enough” and the feed shuts down tem 
porarily until the surge load is passed. 

The hopper, with a capacity of 2 to 3 cu 
yds, doubles as a storage bin since the feeder 
motor can be started under full load. The 
hopper fits every size of crusher from a ton 
per hour up to 20 tons per hour, the com 
pany says 

The feeder 1s supported directly on the 
metal-turnings crusher. 


Air-Powered Hoist 


A new 4000 |b capacity hoist has been 
added to the line of air-powered hoists made 
by Gardner-Denver Co.’s Keller Tool Div., 
Grand Haven, Mich. 

Fitted with either roller or link chain, the 
lifting and lowering speed varies from a creep 
to 10 ft per minute at full load and 90 psig 
air line pressure. Length of lift is eight ft 
and the hoist operates with either a one-hand 
control bar or remote pendent control. Ac 
cording to the firm, the axial-piston com 
pressed air motor assures positive starts and 
stops, prevents motor burnouts during stalls, 
and a centrifugally governed, fully mechani 
cal brake prevents slippage. When the air 
supply fails or maximum lowering speed is 
exceeded, the brake design permits the oper 
ator to retain control of the hoist while low 
ering the load, the company says. 

The hoist weighs 100 Ib, is equipped with 
swivel-mounted safety suspension and load 
hooks. Hook-to-hook dimension is 23'/; in. 
Accessories for the hoist include trolleys for 
the hoist and air hose, a chain basket with a 
20-ft capacity, filter-regulator-lubricator and 
a non-sparking kit to adapt the hoist for 
operation in explosive atmospheres. 





ENGINEERS 


Mechanical, Electromechanical 


Information 
manual about 
APL and its 
programs 
now available 


The Applied Physics Labora- 
tory (APL) of The Johns 
Hopkins University is unique 
in that we are neither an in- 
dustrial nor an academic 
organization, but rather a 
composite, having drawn 
freely from the methodolo- 
gies of each. 

For thirteen years APL has 
pioneered in guided missiles. 
Today we are engaged in a 
broad program of R & D for 
the Navy; in addition, we are 
responsible for technical di- 
rection of industrial and 
academic contractors in de- 
veloping the Terrier, Talos 
and other major weapons and 
weapons systems. Our staff 
members enjoy not only the 
stimulus of association with 
their immediate colleagues at 
APL, but also with those in 
other organizations of con- 
siderable stature. 


NEW 30-PAGE PUBLICATION 
A few positions for senior engi- 
neers and scientists are now 
open. Information on our ac- 
complishments and goals is 
available in a new 30-page pub- 
lication, just off the press. 

In it staff leaders representing 
each of the various disciplines 
and fields outline the nature of 
their programs. Information on 
our new laboratory in Howard 
County, Md. (equidistant be- 
tween Baltimore and Washing- 
ton) is also included, together 
with facts on the outstanding 
communities in which our staff 
members live. 


Quantity is somewhat limited 
May we suggest you send now to 
Professional Staff Appointments, 


The Johns Hopki ns University 
Applied P hysics Laboratory 


8607 Georgia Avenue, Silver Spring, Md 
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YODER SLITTERS 
Supply 
Varied Strip Widths for 
Tinnerman Speed Mui’ 


Tinnerman Products, Inc., Cleveland, Ohio, 
produces more than 10,000 different shapes 
and sizes of “SPEED Nut” brand fasteners 


for industry ... many of them to special 


specifications. 

To do this, Tinnerman uses slit steel strands 
ranging in width from 14” to 7\4". To 
carry an inventory of the many strip widths 
required to meet normal and unusual 
demands would be almost impossible. 


Tinnerman overcomes these inventory and 
supply problems by doing their own slitting 
on two Yoder slitters. This enables them to 
supply the plant with any strip size required 
from a relatively small inventory of 6” and 
9” width purchased coils. In slitting narrow 
strands, such as these from small coils, a 
Yoder slitter may be profitable on a produc- 
tion as low as 25 tons per month. 


Here is a fine example of how a small in- 
vestment in Yoder slitting equipment greatly 
simplifies and speeds production while 
effecting important operating economies. 


The saving made in time alone, reflects in 
better customer service through faster com- 
pletion and delivery of finished products. 


If your steel strip or sheet slitting require- 
ments are as low as 100 tons per month or 
even less, a medium size Yoder slitter can 
be a very profitable investment for you. The 
Yoder line includes units of every size and 
capacity . . . of the most advanced engineer- 
ing design. Send for the Yoder Slitter Book 

a comprehensive text on the mechanics 
and economics of slitters and slitting line 
Operation, with time studies, cost analyses 
and other valuable data. Write to 


THE YODER COMPANY 
5499 Walworth Avenue * Cleveland 2, Ohio 


ROTARY 
SLITTING 


LINES 
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Circuit Breaker 


A weatherproof, precision type, heavy duty 
circuit breaker for use in aircraft, trucks, 
buses, transformers and ground-powered 
generating equipment is in production at the 
Spencer Thermostat Div. of Metals & Con 
trols Corp., Attleboro, Mass 

It weighs 7.5 oz and is designated Klixon 
C7855. The unit has as its actuating ele 
ment the firm’s snap-acting disk. Ratings in 
C7855 series range from 105 to 200 amp. 
Each circuit breaker is individually cali 
brated. 

According to the company, automatic and 
manual reset types operate at predetermined 
current overload. Excess current passing 
through the disk causes it to heat to tripping 
temperature and snap into reversed curva 
ture, opening the contacts and breaking the 
circuit. In automatic reset types, the disk 
automatically reverts to its original curva 
ture after a short cooling time, and the circuit 
is re-established. 

If overload conditions persist, the breaker 
continues to reopen and cycle until overload 
conditions are corrected. Manual reset 
types operate similarly except when the cir 
cuit is broken; it remains so until manually 
reset by push button. Contacts cannot be 
held in closed position by the trip-free reset 
button if overload conditions persist 


Speed Recorder 


A new recorder developed by General 
Flectric Instrument Dept., Schenectady 5, 
N. Y., measures and records speed with an 
accuracy of +0.1 per cent of measured speed. 

Designed for use with the company’s d-« 
tachometer generators, the new recorder can 
be calibrated in rpm, fpm, or other similar 
units, the company report 

The recorder’s accuracy is accomplished 
by measuring the difference between the ta 
chometer voltage and a voltage from a preci 
sion reference contained in the instrument, 
effectively expanding the instrument scale 
A multi-position switch is used to change the 
\ alue of the reference voltage In steps, result 
ing in a different degree of expansion for the 
mstrument 

Standard speed recorders, the firm ex 
plains, with ranges of 0-1000 rpm have an 
accuracy of +0.25 per cent of span. Using 
the new high-accuracy recorder, this total 
span is divided into 10 steps: 0-100, 100 
200, 200-300, and so on to 900-1000, Each 
step will cover the entire scale and have a 
span accuracy of £().25 per cent, but the 
accuracy based on the 0-100 span would be 
'/19 of this value, or 0.025 per cent 

There is an additional error (not more than 
0.1 per cent) from the reference voltage and 
precision resistors, plus the usual tachometer 
error 

A variation of this instrument records per 
cent deviation from a desired speed with the 
same +0.1 per cent accuracy if such mea 
urement is preferred 








MERCOID 
WEATHER 


1010) a 
CONTROLS 


For PRESSURE - TEMPERATURE 


-——{ Bourdon tube operated 


Hermetically sealed 
mercury switch 


Visible On-Off circuit 
Outside adjustments }——— 
Visible calibrated dial }— 


Visible operating 
point indicators 


ZINC PLATED STEEL CASE 

















FOR OUTDOOR APPLICATIONS 
NEMA 1A, 2, 3,4 


Available in various operating 


ranges with differentials to meet 
your requirements. 


WRITE FOR BULLETIN 6-18 





ALL MERCOID CONTROLS 
INCORPORATE SEALED 
MERCURY CONTACTS 











THE MERCOID CORPORATION 
4201 BELMONT AVE., CHICAGO 41, ILL. 
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Nagle Pumps have design features 
which minimize shut-downs and 
maintenance costs—simple slippage 
seal adjustment; sleeve bearings re- 





STAY ON THE JOB, 
CUT MAINTENANCE 
COSTS, FOR IRON 
AND STEEL 
PRODUCERS 


These twe Nagle 1%," 
Type “‘SW-B’’ pumps 

ammonia liquor at 
United States Steel’s Clair- 


placeable 
pump; 


without 


dismantling 


stuffing box, smooth, 


surgeless flow of material; all parts in contact with material 
pumped are of metal or alloy most suitable for the abrasive, 
corrosive or high temperature conditions involved. Vertical 
and horizontal types for every abusive application. Send for 


Catalog 5206. 


PUMPS 
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FOR 


NAGLE PUMPS, INC. 
1299 CENTER AVE., CHICAGO HEIGHTS, ILL. 


ed, 
ABRASIVE 


devoted to Research 
GYRO ASSEMBLY AND TEST 


Mechanical and Electrical Engineers, with a personal interest in 
precision mechanisms, where a high degree of accuracy is required, and 
a pride in the precision of the product they help build, we offer truly 


challenging opportunities 
You will do development work and testing in one of the country's 


most versatile laboratories, working with the top men in the field and the 
finest test, research and development equipment. As a part of our Major, 
Permanent, Expansion Program, new plant facilities are being added in 


suburban Milwaukee. 

AC provides financial assistance toward your Master's Degree. 
Graduate program also available evenings at Univ.Wisconsin, Milwaukee. 
GM's aggressive position in the field of manufacture and GM's policy of 
decentralization creates individual opportunity and recognition for each 


Engineer hired. 
RECENT EE, ME GRADUATE 


INQUIRIES ALSO INVITED 
Milwaukee offers ideal family living in a progressive neighborly com- 
munity in Southern Wisconsin 
To arrange personal, confidential interview in your locality send full facts 
about yourself to 
Mr. Cecil E. Sundeen, Supervisor of Technical Employment 


THE ELECTRONICS DIVISION 


GENERAL MOTORS Corporation 


FLINT 2, MICH. MILWAUKEE 2, WIS. 
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Roller Conveyor 


Production of a new aluminum 1.75 in. 
roller conveyor is announced by Rapids- 
Standard ‘Co., Inc., 342 Rapistan Bldg., 
Grand Rapids, Mich. 

Firms working particularly in high humid- 
ity conditions or involved in handling high 
explosive materials can realize the non- 
corrosiveness and nonsparking advantages of 
aluminum construction with the new unit, it 
is reported. 


Welding Power Sources 


Two new Fillerarc welding power sources, 
designed specifically for consumable elec 
trodes gas shielded welding, have been an 
nounced by General Electric Co., Welding 
Depr., Schenectady 5, N. Y. 

Both the constant arc length and the con 
stant voltage motor generators are rated 450 
amp, 60 cycles. 

Two-high stacking of the new units makes 
possible considerable savings in floor space, 
according to the company. Other features 
of both | its are redesigned fan and baffled 
air ducts for reduced noise levels; complete 
phase insulation of motor stators for in 
creased life; oversized sealed bearings; and 
constant pressure brushes, for correct set 
tings. 

Four |-in. tie rods connect bearing housing, 
magnet frame, and fan housing in accurate, 
rigid alignment. All control components 
are accessible by removing the top cover, the 
company reports. 

The constant arc length welder, with a 
rising volt-ampere characteristic, virtually 
eliminates burn-back and stubbing, accord 
ing to the company. With controls only for 
setting arc length, the self-regulating unit 
will automatically supply the proper current 
for any wire feed speed required 

Setting the wire feed speed controls weld 
ing heat, since the generator automatically 
supplies the proper current to melt off what 
The operator can 
welding, without 


ever wire is being fed 
change wire feed while 
readjusting other settings 

A special reactor controls current peaks 
when welding with carbon dioxide on mild 
stecl. This greatly reduces spatter and re 
sults in cleaner welds, even in out-of-position 
welding, according to the firm 

The second new power source, the constant 
voltage motor-generator, decreases the 
chances of stubbing and burn-back, and is 
more suitable for consumable electrode gas 
shielded welding than standard motor-gener 
ators with a drooping volt-ampere curve, the 
company Says. 

This unit holds arc voltage constant 
throughout the welding range, independent 
of line-voltage fluctuations. Welder adjust 
ment may be required when wire speed i 
changed. The special reactor for control of 
current peaks when welding with carbon di 
oxide and mild steel is available as optional 
equipment on the constant voltage unit. 
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Electric Power Absorber 

A new electric power absorber is being 
marketed by Sun Electric Corp., 6323 N 
Avondale, Chicago 31, III 

The unit is a small cylinder, which re- 
places 27 500 w stick resistor It takes up 


’ 
mnly '/os5 of the space such a bank of resistor 


would occupy, company reports 

Ihe power absorber operates at 13,500 w 
continuous duty; its weight is 1 lb per kw 
absorbed. Air is drawn in through circum 
ferential slots in the casing, and flows over 
pecially designed V-section resistor Phe 
motor and fan can be operated either as part 
of the load, or from an independent power 
ource [he power absorber is fully pro 
tected against overload, the firm state 

Adaptations of the unit are in use in the 
Redstone” and “Snark” missiles progran 


Outer Race Bearings 

General Bearing Co., 47 Roselle St., 
Mineola, N. Y. announces the availability of 
1 variety of outer race materials on its full 
ne of commerc ial be aring 

Stud, bore, flange and special bearings can 
be supplied with nylon, rubber or laminated 


phenolic tires Quter race materials can 
be molded or pre ed fit to the basic steel 
iter race and the resultant combination 
iffords the wearability of steel plus the silent 
yperation of rubber, nylon or phenolic, the 


mpany states 

Ihe manufacturer adds that the applica 
tion of nonmetallic outer races to bal! bear 
ngs will appreciably lessen the wear on con 


tacted irface 


Pipe, Block Insulation 


4 line of pipe and block insulation, with the 
tradename Thermasil for temperatures up to 
1200 F is announced by Ehret Magnesia Mfg 
Co., Valley Forge, Pa 

The material is a hydrous calcium silicate 

mpound, blended with other selected in 

rganic ingredients which are reinforced with 


yng asbestos fiber It is a molded insula 
tion and 1 cher ically ( ynverted under con 
trolled conditions to form a strong, hard, 
ght, chemicall tabie n aterial, the con 

iny Say The material 1 aid to be non 


flammable and unaffected by water or e» 


ive water vapor, 


It is offered in sectional pipe form for pipe 
vering and in block form for insulation of 
juipinent. Pipe insulation is available in 
| pipe sizes up to 18 in. According to the 
firm, simplified thickne tandards make 


ible for every pipe size and wall thickne 


fit precisely over or inside another pipe 
For pipe sizes over 18 in., the insula 


! 


ipplied in segmental form 


Block insulation is supplied in 18 or 36-in 
naths with thicknesses of 1 or 1'/s in. for 
in. width blo« bh " and with thickn « f 

* 2, and 3 in. for ¢ r 12-1n. width 
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No hard-to-reach board areas with... 


uto-shitt 








Here’s the table that allows a draftsman to reach (and work 
on) any part of his board, easily, while sitting or standing! 
And here’s how it’s done. Two simple controls adjust board 
height and slope—move any area of the board instantly, 
effortlessly to the most convenient working position. Drafts 
man fatigue is sharply cut down, productivity dramatically 
steps up. 

For your new drafting department, or present one, why not 
get the table that gets more work done? It will pay you to 
talk Auto-Shift with your Hamilton dealer. 





drafting equipment 


And Aute-Shift puts more 
drattsmen to werk in 
available space. Designed 
for row installations, 
there's a reference desk L 
behind each draftsman. 
Six men work where four 
~ de now! 
BD uamitron MANUFACTURING COMPANY «© TWO RIVERS, WISCONSIN 
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Weld from one side only .. . 
Get X-ray quality welds 


Job Report Courtesy of 
Research Welding and Engineering Co., inc., Compton, California 


+» fRCOS 


EB WELD INSERT 


This welded missile tank had to weigh less than 600 pounds and 
yet contain air under pressure of 3,000 p.s.i. Arcos EB* Con- 
sumable Weld Inserts were used in automatic inert gas arc welding 
of the dished heads to the tank body. The inserts saved weight 
by eliminating back-up rings. They also allowed welding to be 
done conveniently from one side only and produced 100°, x-ray 
quality root passes. Chromenar CMV coiled wire for submerged 
arc welding was used to complete the welds. After heat treatment 
the welds matched the base metal, with tensile strength in excess 
of 200,000 pounds p.s.i. Whenever your job requires a proper 
balance of weld seta roperties, don't gquess—use Arcos. ARCOS 
CORPORATION, 1800 S. 50th Street, Philadelphia 43, Pa. 


*Trademark of General Dynamics Corp. 
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Silicone Blanket 


Hewitt-Robins, Inc., Stamford, Conn., 
announces it has developed a silicone blanket 
6-ft wide and 30 ft long for use in the high 
temperature vacuum bonding of epoxy resins 
in the aircraft industry. 

This is the largest one piece unsupported 
silicone blanket ever manufactured accord 
ing to the company. It will permit the 
bonding of larger airplane surfaces than was 
heretofore possible, it is stated. 

The blankets are made in standard thick 
nesses of '/i, and ®/i¢ in. but can be made in 
heavier gages on special order. The blan 
kets will withstand operating temperatures up 
to 500 F and have good heat aging proper 
ties, high tear resistance, high elongation, 
high tensile characteristics, and good re 
covery, the firm reports. 


Flexible Cushion Coupling 


Para-flex, described as a wholly new con 
cept in flexible couplings, is announced by 
the Dodge Mfg. Corp., Mishawaka, Ind., as 
the latest addition to its line of power trans 
mission machinery. 

The ability to handle angular mis-align 
ment, parallel mis-alignment and end-float, 
and in any combination, is only one of many 
advantages claimed for the coupling. The 
flexible member also cushions shock loads 
and diminishes torsional vibration, thus pre 
tecting both the driver and the driven ma 
chine, the company states. 

Heart of the coupling is a tire with syn 
thetic tension members bonded together in 
rubber. The four-way flexing body of the 
coupling is said to outperform the most 
complex coupling mechanisms, yet operate 
with the simplicity and dependability of a 
modern tire 

The coupling consists of the flexible tire 
clamped between two hubs which are 
mounted on the shafts to be coupled. The 
flexible member is held between the flanges 
and clamp rings of the hubs. 

Both hubs of the coupling are machined to 
take Taper-Lock bushings. According to 
the company, these give the equivalent of a 
shrunk-on fit on the shaft and permit ap 
plication to shafts of different diameters 
without reboring. 

The tire has a transverse split molded into 
it designed to permit easy installation and 
make replacement possible without moving 
driver or driven machine. 

According to the firm, the coupling will 
take angular mis-alignment up to 4 deg, 
parallel mis-alignment up to '/s in., and end 
float up to °/:» in.-contingent upon the size 
of the coupling and the duration of the con 
ditions—or it will take all of these simul 
taneously The resilience of the flexible 
member cushions shocks, smoothes out the 
load for both driver and driven machine. 
Torsional vibration developed by internal 
combustion engines, the amplitude of which 
increases greatly at critical points in the speed 
range, is absorbec: to a great degree, the firm 


states. 
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Lead Anode Design 

Facilities for design and fabrication of 
special or conforming lead anodes are an- 
nounced by Heil Process Equipment Corp., 
12901 Elmwood Ave., Cleveland 11, Ohio. 

Designed for use in chromium plating, 
anodizing, electropickling, electrogalvaniz- 
ing, and lead or lead alloy plating, these 
special anodes are supplied in all sizes or 
shapes of any lead alloy desired, the com- 
pany states. The special designs comple 
ment the firm’s standard styles of flat, saw- 
tooth, round and herringbone anodes. 


Miniature Diaphragm Seals 


A line of miniature diaphragm seals, hav- 
ing cylinder bore diameters of from '/2 to 1 
in., has been announced by Bellofram Corp., 
Burlington, Mass. 

Acting as both bellows and constant area 
diaphragms, the miniature piston seals func 
tion efficiently even in assemblies which are 
not perfectly aligned or machined, the firm 
claims. The seal’s flange operates as a gas 
ket, sealing mating surfaces in cylinders of 
two-piece design. 

Standard miniature seals are obtainable 
having cylinder bores of .94, .87, .81, .75, 
69, .62, .50 


Electric Unit Ventilator 


An electric unit ventilator expecially de 
signed for school classrooms has been intro- 
duced by American Air Filter Co., Inc., 
Louisville 8, Ky. The new Herman Nelson 
electric unit uses an electric heating coil and 
the firm's Draft Stop system of classroom 
cooling, heating and ventilating. According 
to the firm the unit has been tested exten 
sively in varying climates on the West 
Coast, and has been found to consume from 
1.3 kwh to 30.0 kwh, depending on the heat 
load required to keep the individual class 
room comfortable. 


Nut-Lock Washer 


Spin-Lock nuts, said to combine the func 
tion of nut and lock washer in one piece, are 
available from Russell, Burdsall & Ward 
Bolt and Nut Co., Port Chester, N. Y. 

Available in sizes ranging from number 8 to 
12 in., the nut provides a fastener of superior 
holding power while cutting assembly, pur 
chasing and inventory costs, the company 
claims. 

The ratchet-like structure on the base of 
the nut bites into the bearing surface of the 
metal to be joined. Torque required to 
loosen the nut is actually greater than the 
tightening torque, the company reports. 

According to the firm, the one-piece fas 
tener can be assembled in a fraction of the 
time required for the conventional nut and 
lock washer, it need not be adjusted or posi 
tioned and the teeth provide excellent con 
tact for electric equipment. 
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How Barco Ball Joints Solve 
Piping Flexibility Problems 


FOR TEMPERATURES UP TO 1000° TO 1200°F. 











BARCO 
BALL JOINT 4 





= 
PIVOT Point \ 





ONE JOINT — Provides for angular motiongr 
positioning of piping in any plone. (Also see 
below.) 





TWO JOINTS —This arrangement provides 
for piping alignment or simple flexible 
connection. 








BARCO 
BALL waa 






360° —«— 


ONE JOINT— Allows for full 360° swivel or 
swing motion, in addition to angular move- 
ment shown above. 





BARCO BALL JOINTS~- 


THREE (OR MORE) JOINTS —For complete flex. 
ibility. Any angle! Any radivs! Any plone! 
Many arrang possibl 














in Power, 


Process, 


and Heating Service 


ERTAIN distinctive characteristics and features make Barco 
Flexible Ball Joints particularly well-suited for solving many 
present-day power plant piping design problems, especially for 


Steam Service: 


1. Ability to handle compound movement (where twisting is combined 
with thermal expansion and contraction). 

2. Virtually no deterioration. Able to stay in service for years without 
repairs or maintenance. No lubrication. 


3 
4 


developed under pressure. 


All-metal construction. 
specified. 


and self-adjusting for wear. 


6. Easy to engineer joints into piping to provide for 
any degree of flexibility, expansion, or movement 


required. 


No heavy pipe anchoring required. No “end thrust” 


Maximum safety for high temperature applications. 
Special metals can be 


Basic design is pressure sealing against leakage 















GET THE FACTS — New Cotalog 2158 is an interesting, illustrated hand. 
book on the application of Barco Flexible Ball Joints. Send for your copy NOW. 
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MOVES IN 
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° Oo. rine. - 


521H NORTH HOUGH STREET 
BARRINGTON, ILLINOIS 
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Transient Converter 

Fischer & Porter Co., 950 Jacksonville 
Rd., Hatboro, Pa., announces development of 
a transient converter for use with turbine 
type flowmeters 

The converter accepts a sinusoidal type in 
put signal of varying frequency and provides 
either an analog output for recorders and os 
cillographs or a digital output to counters 
and computers. 

Input frequency range for the new unit is 


from 0 to 600 cycles per second, operating 
from a 500 ohm source impedance. The out- 
put is a 0 to 100 millivolt analog signal or a 
10 volt positive pulse (at 8 times the input 
frequency) to digital devices. 


The unit has a short term analog accuracy 
and linearity of +0.5 per cent and a long 
term accuracy of +3 per cent. Rise time is a 
10 milliseconds for a 40 to 600 cps step. Ac 
curacy of the digital output is absolute. The 
converter features plug-in sub-assemblies. 


ee 
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Power Amplifier 


Amerac, Inc., Wenham, Mass., announces 
the design and production of the Series 411 
power amplifier. 

This is a cavity amplifier specifically de 
signed to utilize the 2C39B lighthouse triode 
of ceramic construction, covering the range 
from 1250 MC to 2400 MC. The cavity 
features high gain (10 db to 15 db) with a 
minimum RF output of more than 20 w. 

It has a resonant anode cavity with four 
tuning slugs, for a maximum tuning range of 
100 MC. The cathode section is co-axial 
line, and can be adjusted by knob or screw 
driver for a tuning range equal to that of the 
anode section. Input and output connec 
tions are 50 ohm loop couplings, with Teflon 
insulation on input line to minimize RF 
losses, the firm reports. Tube replacement is 
accomplished with only a 15 deg twist needed 
to lock or unlock. The internal socket 
is such that the tube is automatically guided 
into place and simply plugged in. 

External grid biasing is provided to allow 
accommodation for metering grid drive 
All electrical surfaces are silver and rhodium 
plated. External surfaces are nickel-rho 
dium or anodized. Aluminum alloys are 
used wherever possible, the company states 


Continued on Page 63 


[viscosity|" 


OF LUBRICANTS 
UNDER PRESSURE 


This Report reviews twelve experi- 
mental investigations made in England, 
Germany, Japan, Russia, and the United 
States on 148 lubricants comprising 25 
fatty oils, 94 petroleum oils, 17 com- 
pounded oils, and 12 other lubricants. 
Data collected are co-ordinated by 
means of sixty tables in which the re- 
sults originally appearing in diversified 
units are compared. The methods pro- 
posed for correlating viscosity-pressure 
characteristics of oils with properties 
determined at atmospheric pressures are 
reviewed and illustrated. Pertinent 
topics such as experimental work on 
heavily loaded bearings, lubrication 
calculations, and additional techniques 
for viscosity are covered. Conclusions 
and recommendations are presented. 
Other sections give the required com- 
putation of temperature and pressure 
coefficients, a bibliography of 189 
items, and symbols. 

1954 $5.00 
(20% Discount to ASME Members) 
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Need more engineering information 
on products advertised in this issue? 





USE THE POSTAGE-FREE CARDS... 


if you would like further engineering information on any of the products 
advertised in this issue, circle the page numbers of these ads on one of 
the cards below . . . fil in your name and address and mail to us. 

Your requests will be forwarded fo the advertiser. The information 


will come directly to you. 


(Note: This service does not apply to students.) 
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Internal Grinder 


\ grinding machine said to be capable of 
heavier stock removal and faster grinding 
cycles than heretofore possible has been an 
nounced by Heald Machine Co., Depr. 190, 
Worcester 6, Mass. 

Designed with the wheelhead table in 
clined at an angle of 30 deg to the work, the 
new machine achieves solid wheel backup to 
take heavy wheel pressure, true table track- 
ing, excellent swarf and coolant drainage and 
a superior base for mounting wheelheads, the 
firm says 

Cycle time can be cut by up to 50 per cent 
yn work in the upper size ranges in both 
straight and taper bore grinding and in ball 
track grinding on work up to 3'/, in. OD 

According to the company, the inclined 
table design is featured in two new models 
of the Centri-Matic internal grinder: Model 
190A for straight and taper boring, Model 
1901A for ball track grinding. Both are 
fully automatic machines for small to medium 
work requiring precision internal size and 
finish, such a retainer 


rings, gear blanks, refrigerator 


antifriction bearings, 
compressor 


rolls, bushings and similar parts 


Compact Gear Pump 


4 sealed gear pump which measures only 
2 in. in diam has been developed by Bijur 
Lubricating Corp., 151 W. Passaic St 
Rochelle Park, N. | 


Featuring a special seal, thi 


, 


inidirectional 
pump can be mounted on any machine re 
quiring fluid circulation for lubrication or 
other purposes, the company report De 
igned to be driven from a rotating machine 
haft either directly or through a gear or 
chain drive of suitable ratio, the pump is ap 
plicable to machine tools, or any other ma 
hine requiring flood lubrication over gear 
It is intended for 


trains, chains or can 


recirculation sump system 


' 

The special lip style seal, located on the 
drive shaft, will withstand back pr ires up 
to 20 psi, the firm states. Operational 

said to be eliminated by a venting 
ure to the inlet of the pump by mean 
4 built-in relief 


valve prevents loading the seal above rated 


failure 1 
rf pre 
of a pressure relief systen 


imitation 
The p 
haft side 


mounted on its 


mp can be mounted either on its 
When iti 


oncentric re 


or on the opposite fac 
shaft ide, a 
cess permits lining up drive shaft with pumy 
haft for free operating conditions, eliminat 
ing binding from misalignment 

he pump can be driven in either direction, 
the direction of drive determining the inlet 
and outlet ports. Two built-in safety valves 
are included as part of the basic design, one 
for each direction of flow 

Discharge is 50 cu cm per min at 100 
peed range 1s 20 to 
of pumping 


rpm, and recommended 


1000 rpm 


at discharze pressure of 150 p with ap 


The pump ts capable 
proximately 80 per cent efficiency 
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This free booklet, newly developed by the Frederick Post Company through the co-operation 


of leading engineers and draftsmen, s 


ideas for increasing 
drafting and engineering 
efficiency 


went to engineers and 
what tech 


without 


leading 
draftsmen and asked them 
niques they use to save time 
sacrificing precision in their work. From 
the many interesting tips and drafting 
shortcuts suggested, a total of 59 have 
been compiled into one handy booklet 
called “Time Saving Tips for the Drafts 
man and Engineer.” 

Clearly written and well illustrated, this 
booklet shows new approaches to old 
problems. The section on CALCULATING 
IDEAS contains 10 tips including easy 
ways of “Remembering the Signs of Trig 
Functions,” “Dividing a Circle Into 
Parts,” and “Locating Decimal Points.” 


One of 22 Drafting Shortcuts 


Post 


7 


ey 
fr 


Here is what seems to be the fastest and 
easiest method of constructing an ap 
proximate ellipse: (1) Draw a line at 15 
to major axis as shown. (2) Draw a line 
at 30° to minor axis as shown. (3) Draw 
a line at 60° to line #2 through inter 
section of lines #1 and #2. (4) Draw 
Are Ri from point P:. (5) Draw Are R 
from point Pz. 


SENSITIZED PAPERS & CLOTHS ¢ TRACING & DRAWING MED 
RAFTING SUPPLIES 


ENGINEERING EQUIPMENT & 


ows 59 shortcuts to speed drafting and computation work. 


9 tips in Engineering Data Section 


Easy-to-use, practical shortcuts to for- 
mulas and other engineering data are 
featured in this section. Two of these 
time savers are faster methods of “Deter- 
mining Gear Inertia” and “Interpolating 
Between Family of Curves.” 


One of 18 Board Timesavers 


Fairly often when drafting it becomes 
necessary to change a solid line to a 
dotted line. By placing a series of holes 
in an erasing shield, as shown, it is pos 
sible to make the conversion simply by 
erasing through the holes. 


For your free copy of “Time Saving Tips 
for the Draftsman and Engineer,” con- 
tact your vost dealer or write today to 
the Reader Service Division of Frederick 
Post Company, 3654 N. Avondale Avenue, 
Chicago 18 


JMS © DRAWING INSTRUMENTS & SLIDE RULES 
© FIELD EQUIPMENT 2 OPRAFTING FURNITURE 
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Ruthman , Microwave Absorbents 


COOLANT ors Development of absorbing materials for 

sae microwave applications, is announced by 

US ear PUMPS , Gulton Industries, Inc., 212 Durham Ave., 
f Metuchen, N. J. 


~ i They are designed for application wher 
: radiating microwave equipment has to be 
aligned or tested in restricted spaces. Of the 
on: . two classes of Glennite materials, one is wide 
i = pa — eae , band, while the other utilizes the interference 
pr they, - 5p Aragonese sat principle. According to the company, they 
meter dial size, equipped with 
feature low reflectivity and high absorption 
a Gusher Pump 
at centrimetric wavelength for use in dark 
Check these advantages that Gusher Pumps room and other screening purposes, and the 
offer you: Simple Construction, eliminating elimination of unwanted permanent echos 
seals and packing glands. Improved Balance, encountered in such areas as airfield and 
electronically balanced rotating assembly. bechur installations 
, Well Built, with rugged castings, heavy-duty, The absor! elie iia 
’ \A Vi pre-lubricated ball bearings, and precision — ee Co Oe 
ground one piece shaft. Dependable Perform- and X band frequencies, are fabricated of 
MODEL 9050 IMMERSED TYPE ance, with split-second coolant delivery. loaded rubber sheets bonded to brass gauze. 
AF. 10 and AF. 11 absorbing materials are 


THERE'S A GUSHER FOR EVERY REQUIREMENT Write today for catalog. , 
broad band dielectric materials intended pri 

MACHINERY co. marily for darkroom purposes over the fre 

quency range of 2500 to 50,000 Mc. They 

are obtainable in standard panel size of 12 
* COOLANT PUMPS by 12 in., and are capable of greater than 
* CIRCULATORS * AGITATORS 99 per cent power absorption, the firm states 
* MOLTEN METAL PUMPS M type absorbing materials are backed 


1823 Reading Rd. wv Cincinnati, Ohio with perfect reflectors. Included are types 
MX. | and MX. 3 and MS. 1 and MS. 3 


materials with a power absorption of 99. 
per cent and in standard panel sizes of 2 by 


ENGINEERS De cireas : 


Transistorized Computer 


Packard-Bell Computer Corp,, 11766 W 

" Pico Blvd., Los Angeles 64, Calif., announces 
S‘epaceane = ° 

ao -- : what it claims to be the first commercially 

“I 4 available analog-to-digital and digital-to 

analog converter that is completely transis 














torized 
a Pe It is called the Multiverter, and provides 
Laboratories and aa the Ginest test, research for voltage to digital and digital to voltage 
and development facilities. New plant being conversions at accuracies of better than .O1 
added in suburban Milwaukee as part of 
Major, Permanent, Expansion Program. 


per cent and speeds in excess of 15,000 per 
second for analog to digital conversion and 
: ; : 300,000 per second for digital to analog con 
INERTIAL AC provides financial assistance toward your version. the fem states 

. Master's Degree. Graduate Program also avail- ss ; ‘ 
GUIDANCE able evenings University of Wisconsin, According to the company, the unit is the 


N > 7 Milwaukee. most accurate converter ever produced and 

SYSTEM il : is the first all electronic device that permit 
PROGRAM ats enrei pon hg eld of ae mtpication and division in the proceso 
creates individual opportunity and recognition 
for each Engineer hired. 


conversion, 
e Vibration J Stress Analysis When used to convert a number nto a 
voltage, the product nx may be formed 
© Mechanical Design Milwaukee offers ideal family living in a pro- simply by supplying the variable voltage x 
gressive neighborly community in Southern al 
w usec oco c é t @ « d « 
@ Guin Oot Design tceesin When it nvert a voltage a to a digita 
number, the quotient a/v in digital form may 
@ Electronics Package Cooling yy For personal confidential interview in your be effected by supplying the unit with a sec 

locale send full facts about self to ond voltage v 

Multiverters ‘also can be supplied which 
will form aw/v as a voltage where w is a 
third variable voltage input. When sup 
plied either as an incremental or a whol 


THE ELECTRONICS DIVISION number converter, the unit can interchange 
» as to follow high fre 


Recent EE, ME speed and accuracy s 
Graduate Inquiries GENERAL MOTORS CORP. quency signals at reduced accuzacies, the 


Als i 
© Invited 3 Flint 2, Mich Milwaukee 2, Wis company states. 


Mr. Cecil E. Sundeen 
Supervisor of Technical Umployment 


ee * 
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Portable Utility Fans 


An improved line of portable utility fans is 
now being offered by Aerovent Fan Co., 
Inc., Piqua 42, Ohio. 

The new group of all-purpose fans for in 
dustry comprises five heavy-duty units for 
pot cooling, drying or processing, in all 
types of portable or stationary applications, 
the company reports. These include light 
weight Model 39 with cast-iron or rubber 
tired wheels, portable Model 56 with column 
and large pedestal, stationary heavy-duty 
Model S, and the Steeler, said to be an ex 
ceptionally rugged portable unit designed ex 
pressly for the steel industry. These are 
available in sizes 24 to 48 in. The portable 
utility fan is offered in sizes 16 to 36 in. 

The fans may be ordered with 2, 4 or 6 
blade Macheta airfoil propellers, to fit their 
particular application. Directional air dis 
charge of each is adjustable to 180 deg. All 
ure of heavy-gage steel construction, with 
teel safety guards at front and rear 


Pressurizing Stand 

High pressure, dry air or other gases for 
pressurizing aircraft and missile systems or 
for starting jet engines is said to be provided 
by the Model KC-1037 air stand manufac 
tured by Kahn and Co., Inc., 541 Windsor 
St., Hartford 1, Conn. 

A four-stage compressor delivers 15 scfm 
of dry air at pressures to 5000 psig. The 
firm's high pressure automatic dryer pro 
vides a dryness of —65 F or lower dewpoint. 
An ICC-3AA 6000 Ib cylinder is included for 
gas storage. 

For rocket and missile applications equip 
ment is provided for boosting nitrogen to 
5000 psig. 

Stand is fully enclosed and mounted on a 
pneumatic tire trailer. All electrical equip 
ment may be explosion proof if required, the 


company report 


Portable Scale 

A new low-priced portable scale designed 
for weighing heavy bulk materials at storage 
bin located at cattered point within a 
plant is announced today by Richardson 
Scale Co., Van Houten Ave., Clifton, N. J 

It i aid to be capable f handling load 
from 200 to 1000 Ib The scale is designated 
1.50. According to the company, to perforn 
i simple weighing, the J-50 scale is wheeled 
to a storage bin loaded with a desired amount 
f material. It is then moved to the proce 
ng equipment, where the scale contents are 
discharged through clam-shell gate Di 
harge may be by hand lever or air cylinder 


In weight proportioning operations, the 


cale is wheeled from bin to bin and desired 
amounts of material cumulatively weighed, 
me batch at a time. A large spring-dial | 
provided. An accuracy within 1'/, lb per 


1000 Ib weighings is possible, the firm state 
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Vibration Testing cuts 
product development time 


Testing components and struc- 
tures with electrodynamic vi- 
bration exciter systems cuts re- 
search and development time in 
aircraft and missile systems. 
Often within hours, or minutes, 
the effect of service vibration 
can be pinpointed. 


MB has perfected shaker sys- 
tems that permit testing to all 
required specifications, enable 
engineers to speed product de- 
velopment from blueprint to pro- 
totype to production. 


COMPLEX MOTION TESTING 


Several MB Exciter Systems re- 
produce complex and random 
motions. They can subject prod- 
ucts to the actual service vibra- 
tion. The Model C10VB Shaker 
shown offers the widest fre- 
quency range for its force. Model 
C25HB provides higher forces 
for higher “g.” 


MB manufacturing company 


A DIVISION OF TEXTRON, INC. 


ENVIRONMENTAL TESTING 
Both the above shaker systems 
can be used with environmental 
chambers .. . for “high altitude” 
and high or low temperature 
vibration testing. Oil cooled, they 
don’t affect chamber vacuum. 


SPECIFICATIONS 
MB C1OVB System provides... 
10 “‘g”’ on table loads to 145 Ibs. 
20 “g’ on table loads to 57.5 Ibs. 


Force output: Band width: 


1750 Ibs. Sine 5-5000 c 
1050 Ibs. RMS 15-2000 cps 
3150 ibs. Peak 15-2000 cps 


MB C25HB System provides... 
10 “g’’ on table loads to 422 Ibs. 
20 “g’’ on table loads to 172 Ibs 


Force output: Band width: 


5000 Ibs. Sine 5.2000 cps 
3500 ibs. RMS 15-2000 cps 
10,500 ibs. Peak 15-2000 cps 


In meeting your requirements, 
MB offers you advanced designs 
... plus quality construction of 
shaker, amplifier and _ control 
system ... plus an experienced 
field service organization. 





1074 State Street, New Haven 11, Connecticut 


HEADQUARTERS FOR PRODUCTS TO ISOLATE . 


EXCITE... AND MEASURE VIBRATION 
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Overhead Crane 


Atlas Industrial Corp., 849 39th Sr., 
Brooklyn, N. Y., announces the introduction 
of a new low head room crane. This is a 
complete two-ton unit which fits into a height 
of within 12 ft. 

It is an electrical hoist with lateral mobil 
ity either hand or power operated. The 
overhead crane can be finished as a dolly or 
complete crane. It lifts up to 50 ft 


ACCURATE. 


CONTROLLED. 


Olimod 


LUBRICATION 





Standard Machine Bases 


A line of standard machine bases said to 
expedite the building of machines by saving 
engineering time has been announced by In 
ter-Lakes Engineering Co., 39200 Groesbeck 
Highway, Mount Clemens, Mich. 

The bases, which come knock-down, are 
made of steel plate ranging from 4/1, to °/i¢ 
in. in thickness. The parts are so designed 
that any size of base from 24 to 48 in 
in length or width and from 24 to 54 in. in 
height may be quickly assembled, the parts 
being drilled so that they can be bolted to 
gether tor welding 


Circular Storage Unit 


A new storage unit for no-roll parts han 
dling in automated processing lines, has been 
developed by the Gear-O-Mation Div., 
Michigan Tool Co., 17140 E. Ten Mile Rd., 
Fast Detroit, Mich 


The New 82-V vacuum pumping unit ‘with dry 
sight feed,"’ an exclusive Manzel development 


will end your liquid sight feed problems 

Install them on any existing Manzel lubricator. 

Now — more accurate than ever. . . it will poy 

you to get complete detailed information on 
endable, field-proven Manzel unit. 


Designated a circular storage unit, the 
equipment is designed to offer a demand 
feeding system from a controlled mobile 
storage medium for irregularly shaped and 


interlocking parts that do not normally roll. 
Although primarily designed for parts such 
as spur gears, the unit can also be used for 
normally rolling parts, the company says 

It works on a first-in, first-out principle 
with no dead storage. Capacity is 600 parts 
using two internal levels or tiers. 

Each unit is custom-tailored to a specific 
job atid assembled from standard compo 
nents. In operation, the parts are gravity 
fed from a collecting conveyor and enter the 
storage unit at a top central position. They 
are then chuted to the center of the upper tier 


where they slide onto the inner tracks. The 
tracks run spirally to the outer edge of the 
tier 
Parts motion is imparted by the independ 
ently rotating (constant rpm) tier base. 
P cU@rica ore - CHEMICAL FEEDERS * StuUR y PUMPS”) Each tier handles about 300 parts and as 


many as the application requires (within 
3SS3BABCOCK STREET BUFFALO 10,NEW YORK 


f 


WRITE FOR 
COMPLETE 
CATALOG 


headroom limits) can be used 

Ihe parts leave the upper tier at the outer 
edge and are gravity fed to the next lower 
tier where the outward-from-.center spiral 
parts movement is repeated. Exit from this 
tier is to a distribution system for the next 
operation. 

Interlocked limit switches continuously 
sense the capacity level of parts and auto 
matically shut the equipment off when full. 
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Corrosion Resistant Valves 


4 series of plastic Ball valves up to 3 in 
in size for corrosion service, featuring full 
flow and positive shut-off in both directions, 
is available from Chemtrol Corp., 1417 W 
E] Segundo Blvd., Compton, Calif. 

They are said to be compatible with stand 
ard fittings and piping methods, and are de 
signed to meet the requirements of system 
where corrosion problems exist from internal, 
external, electrical or natural corrosive ele 
ments. 

Ihe ball valves are available with female 
threaded ends in '/2, 4/4, 1, 1'/2, 2 and 3 in 
nominal pipe sizes. The valve is rated at 
150 psi. Depending upon material, allow 
able temperature is more than 200 F in con 
tinuous duty, the company states. 

The valves are available in polyvinyl 
chloride, polyethelene and copolymer ma 
terials. 


Gas-Filled O-Rings 


Development of pressure-filled metal O 
rings, designed to improve sealing character 
istics at elevated temperatures and provide 
increased resilience with greater flange de 
flection, has been announced by Advanced 
Products Co., North Haven, Conn 

Standard .010 stainle teel O-rings are 
filled with gas at various pressures ranging 
trom 500 to 3000 psi at room temperature 
Ihe internal gas pressure offsets the inherent 
loss of the metal’s strength at elevated tem 
peratures, the company states. 

Missiles, rockets, aircraft gas turbine and 
other applications where operating tempera 
tures exceed 1000 F, depending on variable 
of pressure and sealed material, are said to be 
principal uses of the new rings. Other appli 
cations include where flange faces, during the 
temperature cycle, separate to a distance 
greater than the recovery of a standard ring 


Polyester Resin 


4 new polyester resin, Hetron 33, 1s now 
available in limited commercial quantitie 
from the Durez Plastics Div., Hooker Ele« 
trochemical Co., North Tonawanda, N. Y 
The resin is said to be a medium viscosity, 
emi-rigid type polyester possessing excellent 
trength qualitie 

It is recommended by the company for 
ise with glass fiber where good impact 
trength and flexural strength are required 
in combination. The new product's physi 
cal properties compare favorably with Hetron 
32A, which is used for such applications a 
matched metal die molding for automotive 
parts and for boats, the firm state 

Hetron 33 is reported to be an excellent 
molding resin, especially for matched die 
molding. Laminate made from it are 
trong, stiff, resist impact cracking, and, in 
addition, are self-extinguishing Tests made 
by firm prove that such laminates can be 
baked at 350 F for 90 minutes several times 
without crazing or cracking 
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Models for panel or 
wall mounting 








This Reliance Gage, 
completely hydrostatic, 
assures safe, accurate 
reading of your 

boiler water levels 


Here is easy natural reading (like con- 
ventional water gages) with perfect 
measurement and constant dependabil 
ity. Twenty years on the market, and 
still increasing in use, here and abroad. 


Simple as A-B-C, EYE-HYE indicates 
water level clearly by illuminated 
green fluid. Newly styled face plate 
gives wider angle of vision, And 
for extra safety, optional equipment 
adds auxiliary light signals and/or 
vibratory horns, reaching operators 
anywhere. 

EYE-HYE serves main boilers — any 
pressure — and various power plant 
tanks and vessels in out-of-the-way 
places. Two EYE-HYEs are now ac- 
ceptable under Boiler Code Case No. 
1155 — eliminate maintenance of ex- 
tra gage glass. 

Rugged construction; no mechanical 
working parts; no adjustments on lo- 
cation; easy to maintain. Write for 
Bulletin CO today. 


The Reliance Gauge Column Company © 5902 Carnegie Avenue @ Cleveland 3, Ohio 


Reliance EYE-HYE 


Remote Reading Gage 


. ss geg 
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NAVAL ARCHITECTS 
MARINE ENGINEERS 
NUCLEAR ENGINEERS 


The CENTRAL TECHNICAL DEPARTMENT of Beth- 
lehem’s Shipbuilding Division, an experienced organization 
recognized for its technical achievements, offers unusual 
opportunities to recent college graduates to participate in 
the latest developments in naval and merchant ship design, 
including the application of nuclear power. 

Specialized training in Nuclear Reactor Engineering is 
available to a limited number of properly qualified engineers. 


CONTRACTS NOW UNDERWAY INCLUDE 


Design and Construction of Nuclear-Propelied U. $. Navy Cruiser 
Preliminary Design of Nuclear Propulsion Plant for Destroyer 
Design and Construction of World's Largest Oil Tankers 


If you would like to make full use of your professional 
training in creative engineering, enjoy easy commuting and 
have convenient access to New England’s educational and 
recreational facilities, you are cordially invited to write to 
us. Your inquiry will be considered confidential and acknowl- 
edged promptly. 


BETHLEHEM STEEL COMPANY 
Shipbuilding Division 


Please Address C, H. GOLDTHWAITE 
Asst. to Technical Manager 


CENTRAL TECHNICAL DEPT., QUINCY 69, MASS. 





1956 MANUAL OF CONSULTING PRACTICE 
FOR MECHANICAL ENGINEERS 
A Guide for Consulting Engineers and Their Clients 


It sets forth the proper approach in obtaining professional engineering services, in establishing 
the fundamental structure in engi ing agre ts, and in setting up conditions applicable 





to the conduct of engineering assignments under various types of agreements. 


CONTENTS: Enaineer-Client Relationship. Selection of the Engineer on Merit Basis 
Engineering Services (Advisory, Appraisals, Management, Production, Inspec $1.50 
tion or Testing, Design Projects). Contracts for Services. Basis for Making 
Charges (Annual Retainer Fees, Per Diem, Retainer Plus per Diem, Lump-Sum 20% Discount 
Cost Plus a Fee, Percentage of Cost « ork, Repetitive Work. Mechanical to ASME 
Equipment of Buildings) Principles of Settlement for Delayed or Terminated Members 
Projects. Reuse of Plans. Patents. Confidential Data. Canons of Ethics 


THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS 


29 W. 39 St. N.Y. 18, N.Y. 
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KEEP 
INFORMED 


Striped Teflon Tubing 


Pennsylvania Fluorocarbon Co., Inc., 
1115 N. 38th St., Philadelphia 4, Pa. is offer 
ing Teflon tubing with axial stripes of any 
color including combinations. 

The striped tubing is available in any size, 
and, the company reports there is no danger 
of wearing away the stripes since they pene 
trate the full depth of the tubing. Accord 
ing to the firm, the material has good dielec 
tric strength (500 to 1000 v/mil.); lowest di 
electric constant (2.0) and dissipation factor 
(0.0002) of any solid dielectric; no change 
of electrical properties with temperature 

100 C to +250 C) or frequency (60 cycles 
to 100 me). 

The striped tubing is said to be unaffected 
by moisture and to be suited for electronic 
and electrical applications since its service 
temperature is 250 C. Teflon is unaffected 
by the hot barrel of the soldering iron, the 
firm states 


BUSINESS 
ip LOR 8 


Opens Factory Branch 


Brush Electronics Co., Cleveland, Ohio, 
manufacturer of industrial and research in 
struments, has established a factory branch 
office at 1960 S. LaCienega Blvd., Los An 
geles. Brush is a division of Clevite Corp., 
Cleveland. 


Tanks, Processing Equipment 

Graver Tank & Mfg. Co., Inc., 424 Madi 
on Ave., New York 17, has issued a brochure 
marking its 100th anniversary. 

Illustrated are both modern equipment 
and advertisements and newspaper clippings 
taken from the firm’s historical files. A 
history of the company is presented 


Fastener Plant Expansion 


Standard Pressed Steel Co. will build a 
55,000-sq-ft addition to its main Jenkintown, 
Pa. plant this year, primarily to increase pro 
duction of recently introduced precision fas 
teners The new $750,000 building will also 
enable it to enlarge its research and develoy 
ment laboratories, the company report 


Names Stocking Distributor 


Ampco Metal, Inc., Milwaukee, Wis., ha 
announced the appointment of E. A. William 
& Son, 325 Washington Ave., Carlstadt, 
N. J. as a distributor of its stock raw ma 
terials. 

The new distributor will stock metal 
Grade 15 and Grade 18 extruded solid rounds 
with diameters to 5'/, in. in random and 
specific lengths, and Metal Grade 18 centri 
fugally cast semi-finished bars with 20 OD 
(to 10 in.) and 16 ID (to 8 in.) 
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INFORMED 


State Representatives 


Appointment of factory representatives for 
Illinois and Michigan has been announced by 
Chicago Rubber Co., Waukegan, Ill. The 
firm makes rubber contact wheels for abra 
sive belts, as well as industrial rolls, pulleys, 
office equipment platens, printing rolls, and 
molded rubber product Frank N. Cap 
parelli will cover Illinois from headquarters 
at 15 S. Austin Blvd., Chicago 44. Jame 
A. Belanger, 15620 Meadowood, Royal Oak, 
Mich., becomes Michigan representative 


Wire Cloth Plant 


A 60,000 sq-ft manufacturing plant for the 
production of industrial wire cloth and wire 
mesh conveyors will be erected for Hewitt 
Robins, Inc., at King-of-Prussia, Pa., it i 


announced by the company’s subsidiary, 
Korb-Pettit Wire Fabrics and Iron Works, 
Inc The new plant will provide enlarged 


and modernized facilities to replace those now 
located in Philadelphia 


New Tool Distributor 


Adamas Carbide Corp., Kenilworth, N. J., 
has announced the appointment of Erie 
Industrial Supply Co., 1616 W. Eighth St., 
Erie, Pa., as an authorized distributor in the 
northwestern Pennsylvania area. It will 
tock the firm’s line of tungsten carbide tools, 
tool tips, dies, wear parts, and Ceralox, a 
new ceramic cutting tool and wear part ma 
terial 


Adhesives Plant 


Plans for the construction here of a special 
ized plant to cost approximately $2,500,000 
for the manufacture of adhesives were an 
nounced recently by B I Goodrich Indu 
trial Products Co., Akron, Ohio 


, 

The new plant, to be located on the firm 
main plant property will house production 
facilities and a development laboratory. Ap 
proximately one hundred will be employed 
in the plant. Ground will be broken for the 
new building late this summer with compl 
tion scheduled for 1958. 


Filter Sales Representatives 


Four firms have been named represen 


a 
tive for the ale of Purolator industrial 
filters and two of these have also named to 
handle the company’s line of bulk filter 
K. C. Brown Co., Kansas City, Mo. has 
been named representative for the ale of 
bulk and industrial filters in Kansas and the 
western half of Missouri; V. Holm Hansen 
Co., Bridgeport, Conn., for bulk and indu 
trial filters in Connecticut, Westerly Town 
hip, R. I., and the counties of Hamden, 
Hampshire and Franklin, Mass.; Jay Besore 
and Assoc., San Francisco, for industrial 
filters in northern California and all Nevada 
but Clark County; Alpha Engineering 
Specialty Co., New York City, for industrial 
filters in 14 counties in New York and 12 


nties in New Jersey 
Continued on Page 71 
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19,862 years of precision metal-forming 


€)- 206 





Time brings experience . . . experience brings skill 

and the FLEXON® team of engineers, metallurgists, and 
technicians have worked a total of 19,862 years perfecting 
the most skillfully-made expansion joints that can be 
formed 


These same skills are part and parcel of all Flexonics 
formed and corrugated tubular shapes in metal—flexible 
metal hose, instrument-type bellows, “impossible” bends 
and section modulations for aircraft parts. They assure 
you expansion joints that you can install and forget. 


Always specify FLEXON Expansion Joints—free-flexing 
and controlled-flexing; dual and multiple types; balanced 
joints and other special designs; all in stainless steel, monel, 
and other workable alloys. Flexon Expansion Joints last 
longer on the job—because they are engineered right and 
made better 


Write today for your copy of the Flexon Expansion Joint Design 
Guide—28 pages of facts about absorbing pipe motion. 











— 





corporation 





EXPANSION JOINT DIVISION-1305 $ THIRD AVE., MAYWOOD, IIL 


naxx ax & Ff 
EXPANSION METAL RON METALLIC BELLOWS AIRCRAET 
JOINTS wost 


HWOSE COMPONENTS 
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LINEAR KEEPS THE AIR 


IN AIR BRAKE SYSTEMS 
with Roto-Mold “O” Rings 























Big “rigs of the open road have to have air-brake systems that 
stand guard at all times. There's no room for leakage or sudden 
failure. To transmit this braking power from cab controls to rear 
wheels, yet enable easy separation of tractor and trailer, requires 
flexible hoses with quick disconnects. These coupling devices must 
have a positive seal, withstand braking pressure and mechanical 
abuse, yet connect or disconnect with ease. 


LINEAR'S ability to produce precision “O" rings—fast and economi- 
cally—has provided safe, positive seals for airhose couplings . . . to 
keep the air in air brake systems. The exclusive Roto-Mold process 
assures physically better seals . . . dimensionally stable . . . free from 
foreign inclusions and flash. 


No matter what your sealing problem may be—call on LINEAR or 
one of its agents for engineering assistance . . . and be sure to specify 
LINEAR Roto-Mold “O” Rings. 


PERFECTION IN RUBBER 


LINEAR 


——_——~ | 


LINEAR, inc, STATE ROAD & LEVICK ST., PHILA. 35, PA 
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KEEP 
INFORMED 


Expands Facilities 
New Departure 


Corp., announces increased facilities 
teel balls in connection with 


Motor 


for the 


Div., General 


manutacture of 
its Bristol, Conn. operation 
A recently published 12-page catalog de 

scribes the firm's ball production facilitie 
and explains how the company, now manu 
facturing more than 6 million balls per day, 
has developed and placed in operation ex 
tensive modern machinery 


New Division Formed 


A new operating divison of ACF 
tries, Inc. to be called the Advanced Prod 
ucts Div., has been established as part of a 
major realignment of the company’s prod 
Manufac ture ot products 


Indus 


ucts and plants. 
for the petroleum, gas, chemical and nuclear 
such as pressure vessels, 
will be con 
It also will 
special 


energy industries 
processing equipment and tanks 
centrated in the new division 
specialize in pressed-metal items, 
weldments, tank cars (except underframes), 
aluminum and new metals fabricated prod 
ucts, aircraft and missile components, ord 


nance products and weapons systems 


LATEST 


CATALOGS 





Motor-Generator Welders 


General Electric Co , Schenectady a 
N. Y., has issued Bulletin GEC-1453 which 
gives product descriptions, specifications, per 
formance curves, and other data on the 
company’s recently announced 300. and 
400-amp motor-generator welders 


Industrial Air Compressors 


A new 44-page engineering catalog, In 
dustrial Air, has been released by the Cooper 
Bessemer Corp., Mount Vernon, Ohio. It 
specifications and data on 
for industrial air 


gives Capacities, 
motor-driven compressor: 
requirements from 200 to 2000 hp 





| PAST EXAMINATIONS 
for Professional Engineers 
given by New York State 
This pamphlet contains the ques- | 
tions given in 1952-1956 examina- 
tions. They cover problems in struc 
tural planning and design, in practical 
applications of basic engineering sci 
ences, and the more advanced and 
specialized problems in practical ap 
plications of engineering principles 
and methods. 
$2.00 (20% Discount to ASME members) 
THE AMERICAN SOCIETY OF 
MECHANICAL ENGINEERS 
29 W. 39th St., New York 18, N. Y. 
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Here is a device which 
every machinery designer 
should know about... 


DUFF-NORTON WORM GEAR JACKS 


Duff-Norton worm gear jacks provide a purely mechanical means 
for accurate positioning of loads weighing as much as several 
hundred tons and maintaining them indefinitely without creep. 
They will operate in any position, and functioning as components 
of machinery and equipment they can raise and lower loads, 
apply pressure or resist impact. Jack capacities range from five 
to 50 tons. When two or more jacks are connected by means of 
shafting and mitre gear boxes they lift in unison, even when 
the load is unevenly distributed. They are available with stand- 
ard raises up to 25 inches, and will provide exactly the same 
raise for years without adjustment. Worm gear jacks are suitable 
for operation at ambient temperatures up to 200°F. 

Thousands of these jacks are in use on feeding tables, tube 
mills, welding positioners, pipe cut-off and threading machines, 
testing equipment, aircraft jigs, loading platforms, rolling mills, 
conveyor lines, arbor presses, and numerous other types of 
equipment. If you have a positioning problem, write for com- 
plete information, requesting bulletin 41)-34-FF, which includes 
drawings and full specifications. , 


<> Duff-Norton Jacks 


DUFF-NORTON COMPANY 
P. O. Box 1889 « Pittsburgh 30, Pennsylvania 


COFFING HOIST DIVISION: Danville, Illinois 


Ratchet Jacks, Screw Jacks, Hydraulic Jacks, Special Worm Gear Jacks, 
Ratchet Hoists, Electric Hoists, Load Binders, Spur Gear Hoists 
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Over 857 of the torque wrench 


used in industry are 


TORQUE WRENCHES 


Read by Sight, Sound or Feel. 
@ Permanently Accurate 
@ Practically Indestructible 


@ Faster—Easier to use 


@ Automatic Release 


Fd All Capacities 


ue 

ounces inch pounds 
foot pounds 

All sizes from 

0.6000 ft. Ibs 


manufacturer, 
design and 

j production man 
should have 

this valuable 
data. Sent upon 
request. 
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Power Transmission Equipment 


The company’s line of power transmission 
equipment is described in a 12-page color 
booklet issued by Clark Transmission Div., 
Jackson, Mich 

Included are illustrations of synchronized 
transmission series, new StepMatic trans 
missions, TransVerters and torque converters 
26 in. in size. According 
to the company, foundation model of the 
illustrated family of synchronized trans 
missions is Model 265V, which has five for 
ward and one reverse speed and is synchro 
nized in second, third, fourth and fifth gears. 
This unit has a nominal torque rating of 260 
Ib ft and a weight of 265 Ib. 


ranging from 11 to 


Asbestos Textiles 


A reference manual for selecting asbestos 
textiles for any application or temperature 
range has been published by Union Asbestos 
& Rubber Co., 1111 W. Perry St., Blooming 
ton, Ill. The 16-page book essentially 
non-technical. Products covered 
cloth, tape, tubing, lap, roving, cord, wick, 
and rope; each is shown with uses and ap 
propriate In nonmetallic and 
metallic are 76 different selec 


1s 


include 


pictures, 
cloth, there 
tions, 


T; maintain visually clean 
stacks at all times, industry 
is turning to the long ex- 
perience of Research-Cot- 
trell in the design and 
manufacture of highly 
efficient Cottrell Electrical 
Precipitators. We've spent 
40 years in solving such 
problems as nuisance abate- 
ment, cleaning gas for 
subsequent use and recover- 
ing materials of value. Write 
for illustrated bulletin 
describing a wide range of 
electrical precipitator 
applications. 


ae Per a ay 


PULP AND PAPER INDUSTRY 


RESEARCH-COTTRELL, INC. 


A WHOLLY OWNED SUBSIDIARY OF RESEARCH CORPORATION 


Main Office and Plant: Bound Brook, N. J. 
405 Lexington Ave., New York 17, N. Y. + Grant Building, Pittsburgh 19, Pa. 
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228 N. La Salle St., Chicago 1, Ill. + 111 Sutter St., 


San Francisco 4, Cal. 


Custom Fabrication 

Specialized custom fabrication is the sub 
ject of a brochure published by the Torn 
qvist Co., 521 Crooks Ave., Clifton, N. J. 

Many tons of blueprints are 
processed each year by the company’s engi 
neering department as a part of its service, 
according to the brochure. There is a de 
scription ot company facilities tor working all 


customers’ 


types of metals. 


Stainless Steel Sheet 

A 32-page booklet on steel sheet 
and strip is being distributed by Allegheny 
Ludlum Steel Corp., Oliver Bldg., Pitts 
burgh 22, Pa 

The booklet has more 
cluding data on a stainless steel finder, corro 
sion resistance of various steels, 
fabrication properties, and tables 
per lineal foot in various widths and gages 


stainless 


than 20 tables in- 


stainless 
weight 


Spray Booths 

Spray booths 
plication are said to be featured for the first 
time in a single catalog, designated 1-7000, 
availabl: from DeVilbiss Co., Toledo 1, 
Ohio. Included are descriptions and speci 
fications design units and/or 
ready-made it is said, can be 
erected with only a wrench and screwdriver 
Information necessary to the right 
type. size and features of a spray booth is 
included. A selector shows capsule 
descriptions of the booth, how it works and 
Each illustration is keyed 


of every type, size and ap 


for custom 


units which, 
select 
guide 


its primary uses. 
to the page number and section in the suc 
ceeding pages where detailed information is 


available. 


DEFINITIONS 
OF OCCUPATIONAL 
SPECIALTIES IN 
ENGINEERING 


A good book to consult 
for authorized definitions of 
approximately 500 occupa 
tional specialtics in eng! 
neering. 

Prepared by the ASME 
with the assistance of repre- 
sentatives of pertinent na- 
tional Engineering Societies 
Published, 1951 $2.50 


($2.00 to ASME members) 


THE AMERICAN SOCIETY OF 
MECHANICAL ENGINEERS 


29 West 39th Street, New York 18 
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Instruments, Controls 


4A digest of specifications of instrument 
and controls manufactured by the company 

offered in a 12-page condensed catalog, 
Publication 57-687-297, by Hays Corp., 
Michigan City, Ind 


Diaphragm Valves 

4 12-page catalog, No. 104, covering dia 
phragm valves has been released by Hill 
McCanna Co., 2433 W. Nelson St., Chicage 
18, Til 

The catalog de cribes exclusive features of 
the firm’s valves for positive closure and the 
latest in plastic valves and diaphragms for 
corrosive services are shown A reference 
chart for diaphragm material selection is in 
cluded, and dimensional specifications for 


everal valve models are shown 


Stainless Steel Pipe 

Trent Tube Co., Subsidiary of Crucible 
Steel Co. of America, East Troy, Wis., ha 
unnounced the availability of a new 48-page 
product catalog on stainless steel and high 
illoy pipe and tubing 

Ihe manual describes products ranging in 
ize from '/, to 40 in, OD 4 series of full 
color photographs illustrates how the com 
pany’s production and quality control pro 
cedures combine to provide a superior prod 


t for its customers 


Irrigation Meters 

A 28-page brochure published by Sparling 
Meter Co., Inc., 225 N. Temple City Blvd., 
Fl Monte, Calif., presents more than 100 
illustrations and engineering facts about 
modern water metering 

Advantages of metering are listed, indicat 
ing economies for both the water-distribut 
ing utility and the individual consumer 
The firm’s line of irrigation meters is presented 
with detailed cross-sectional views, speci 
fication tables, performance curves and modi 
fication 1 he meters cover a range of 
from 4 to 72 in. for use in main canals, closed 


1 Ze 


conduits, turnouts, individual farm ditche 


and turrow 


Properties of Steam 
at High Pressures 


This is an interim steam table covering a 
range from 5500 to 10,000 psi and 32 to 
1600 degrees F. It is published to provide 
a reasonable extrapolation of the current 
tables that will be useful in power systems 
calculations until an authoritative steam 
table has been published—five years 
hence 
1956 $1.00 20% Discount to ASME members 


THE AMERICAN SOCIETY OF 
MECHANICAL ENGINEERS 
29 W. 39th St., New York 18, N. Y. 
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Flutter Effects of 
Wind Tunnel Model 


are recorded on 


c€CHNICa. cuarts 


at Be// Aircraft Corp's. 
Research Laboratory 


On this Bell-designed multi-channel digital recorder, strain data 
on wind tunnel models are recorded on a Technical strip chart at 
the analog recorder, converted to a binary code. and automati- 


cally typed out by an IBM Machine. 


This is but one of many research and production applications at 
Bell in which Technical Charts are depended upon for trouble 
free recording. The fact that Bell can order any of over 10,000 
different circular and strip charts from one source is another 
reason why Bell buys from Technical 

Write for Bulletin 75-B on TECHNICAL’S 


Standard chart services or specify your par 
ticular chart problem for Special service 





c€CHN IC CHARTS INCORPORATED 
BUFFALO 10, N.Y 





SERVING AM~T'T AS 
FOREMOST INDUS, RIES Nationally Represented by TECHNICAL SALES CORPORATION 


16599 Meyers Road Detroit 35, Michigan 


Standard Charts ¢ Special Charts « Computer Plotting & Printing Paper 
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BLACK WEDNESDAY 
at 
KNICKERBOCKER 
TRUST... 








For the first 9 months, 1907 was the 
most prosperous year the United States 
had experienced — and then quite sud- 
denly, on Wednesday, October 23rd, the 
big Knickerbocker Trust Company of 
New York failed after an unexpected 
wave of withdrawals exhausted their 
supply of cash. Immediately, other banks 
all over the Country suffered runs and 
failed. People rioted in the Bronx, In- 
dustrial firms were forced to use “John 
Doe Checks” (checks made payable to 
John Doe,” meaning ‘cash’) to meet pay- 
rolls, and merchants and others accepted 
these in lieu of cash, Almost overnight 
the Country went from boom to bust. 


In this unfavorable atmosphere, John 
Christensen and Soren Sorensen came to 
Cincinnati to start their gear business, 
They weathered this storm and many 
others in the ensuing fifty years, and 
today The Cincinnati Gear Company is 
one of the Country's leading suppliers 
of custom gears. In fact, we won't take 
a back seat to Anyone when it comes to 
quality and workmanship, as our many 
satished customers will attest. Why not 
try us for your next custom gear order? 


THE CINCINNATI GEAR CO. 
CINCINNATI 27, OHIO 
Fifty Yeors of "Gears Good Gears Only” 
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Sleeve, Valve 


M & H Valve and Fittings Co., Anniston, 
Ala., has issued Bulletin No. 20, describing 
its cutting-in sleeve and vaive used for 
cutting-in extra valves for better control of 
flow. According to the firm, existing pipe 
joints need not be disturbed: cut out short 
section of main and insert new valve in place 


Vertical Service Pumps 


Layne & Bowler, Inc., Memphis 8, Tenn., 
has released a six-page, five-color bulletin, 
No. SCP, describing short coupled vertical 
Service pumps It explains the uses of ser 
vice pumps, including suggested installation 
plans, existing installations for oil refineries, 
pipe lines, municipal and private water works 
systems 

Among the advantages listed, by the com 
pany, for use of short coupled vertical pumps 
are lower installation costs, reduced floor 
space, no priming necessary, no danger of 
flooding and low maintenance and power 


costs. 


Screw-Lock Bulletin 


An eight-page specification bulletin, No 
738, has been issued by Heli-Coil Corp., 
Danbury, Conn., Div. of Topp Industries 
Inc., on its line of screw-lock inserts, includ 
ing the new miniature size 4-40 insert. 

The bulletin contains selection tables with 
thread sizes, insert numbers and sizes, and 
information on drilling, tapping, gaging and 
installation. Line drawings and photo 
graphs illustrating proper installation of in 
serts in both blind and through holes are in 
cluded, as well as basic engineering design 
data, military specifications, classes of fit, 
and assembly proportions 


Pump Selector Chart 


A pump selector chart de igned to aid in 
choosing the model, or models, best suited 
to their particular needs, is contained in a 
catalog data folder on pumps now available 
from Barnes Mfg. Co., Mansfield, Ohio. 

The folder gives heads, capacities and 
other information on pumps used for jobs, 
including water supply, drainage, air 
conditioning, pressure boosting, product and 
waste handling, cleaning, fire and flood con 
trol operations. 


Chemical Relief Valves 


Milton Roy Co., 1300 E. Mermaid Lane, 
Philadelphia 18, Pa. has published Bulletin 
No. 357 describing its line of chemical relief 
valves and back pressure valves. The four 
page, two-coior bulletin gives specifications 
including capacities of four standard sizes 
'/4, */a, 8/4, and l-in. Dimensions and ma 
terials of construction are also included. 

Relief valves are used with corrosive liquids 
to 1500 psi, and back pressure valves are used 
to pressures of 200 psi. Topworks of both 
valves are protected by Kel-F or Teflon dia 
phragms. 
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Electromagnetic Controls 

Automatic Switch Co., Florham Park, N. J. 
has issued Catalog 57-S, combining informa 
tion in previous catalogs on the firm's line 
of electromagnetic controls. 


High-Temperature Alloys 

The physical properties, applications and 
shape availability of four wrought high- 
temperature alloys are listed in a new booklet 
available from Westinghouse Electric Corp 
Box 2099, Pittsburgh 30, Pa. 

It includes Discaloy, K42B, Refractaloy 
26, and Refractaloy 70 alloys. The various 
Westinghouse facilities for hot forging, cold 
forming, machining, welding and heat treat 
ment of these alloys are also described 


Steel Tubing Tolerances 

Peter A. Frasse & Co., Inc., 17 Grand St., 
New York 13, N. Y., has completed a new 
data chart that explains tolerances for steel 
tubing and pipe 

Covered are tolerances for seamless and 
welded mechanical tubing, and seamless and 
welded stainless steel] tubing and pipe. The 
chart explains each tolerance and gives the 
permissible variations in OD, ID, wall 
ovality, and straigittness. 


(TG | 


You know those rare days when 
everything checks? Air smells good. 
Food tastes terrific. Even the old face 
looks good in the mirror. Today can 
be that kind of day. Just do two 
things. Call your doctor for a thor- 
ough medical checkup for cancer. 
Then write out a check—a nice fat 
one — to the American Cancer 
Society, and send it to “Cancer” in 
care of your local Post Office. 

AMERICAN CANCER SOCIETY 
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Pneumatic Control Theory 


A bulletin, No. A130, on pneumatic con- 
trol instruments, featuring more than ten 
pages of general automatic control theory has 
been published by Bristol Co., Waterbury 
20, Conn. 

The 44-page, two-color bulletin describes 
and illustrates the basic concepts of narrow 
band, proportional, reset, derivative, and 
reset plus derivative control actions. Also 
covered are selective control, cascade control, 
and ratio control. Also described are the 
company’s line of Series 500 pneumatic re- 
cording and indicating controllers, and on 
sensing elements used with the instruments 
for measuring and controlling temperature, 
pressure, humidity, flow, density and specific 
gravity, liquid level, and pH 


Fork Trucks 


Engineering specifications, dimensions and 
mechanical features of the 5000 |b capacity 
gas powered model in the firm’s line of fork 
trucks are contained in a six page, four-color 
brochure now available from the Industrial 
Truck Div., Clark Equipment Co., Battle 
Creek, Mich. 

Specifications include pertinent data on the 
engine, power train, automatic Hydratork 
drive, hydraulic system, upright assembly 
and other components. Charts and draw- 
ings indicate operating dimensions such as 
lifting heights, drawbar pull and turning 
radius. Photographs and sketches describe 
such features as finger-tip control levers, 
quick take-off counterweight, swing-up hood 
and self-adjusting brake 


Vacuum Gages, Barometers 


A four-page catalog on its line of accurate, 
sensitive easy-to-read mercurial barometers 
and vacuum gages, vacuum pump gages and 
absolute pressure gages has been issued by 
Precision Thermometer & Instrument Co., 
1434 Brandywine St., Philadelphia 30, Pa. 

The catalog, Bulletin No. D-2, illustrates 
and describes mercurial barometers, mer 
curial vacuum gages of the central station im 
proved type, vacuum pump gages, and an 
absolute pressure gage. 
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CONTINENTAL-EMSCO 
SWIVEL JOINTS LAST LONGER 









UNIQUE DESIGN 
PERMITS EASY MAINTENANCE 
WHILE IN OPERATION 






GROOVED PACKING 
Type US for high 
temperature or 
Corrosive Service. 







Three basic advantages of the 
Continental-Emsco Ball Bearing 
Swivel Joint are: 


1. FREE TURNING Deformable packing extrud- 

2. EFFICIENT PACK-OFF ed into annular grooves 

3. LONG LASTING assures a positive seal. This 

A Continental-Emsco Swivel Joint is Continentel-Emese patented 
method minimizes the effect 


practically unexpendable for the 
reason that, after long service, both 
the packing and the ball races are 
easily adjustable and replaceable. 


on torque. Any packing ma- 
terial such as asbestos, Blue 
African Asbestos, or Teflon 


This means no discarded joints — no may be used in the US Type 
costly return to the factory for repairs. joint. 

Continental-Emsco “free turning” 

Ball Bearing Swivel Joints are manu- joints atten @ tte 


factured for almost every type of 
service, from high vacuum to pres- 
sures of 15,000 psi, and from sub-zero 
temperatures to 750°F. Complete 
information, prices and delivery upon 
request. 


type packing are 
available as Type 
HS or HP, depend- 
ing on pressure Lip TYPE 
involved. PACKING 













CONTINENTAL-EMSCO 


Serving the Oil and Gas Industries 
Worldwide 











CONTINENTAL-EMSCO COMPANY 


A Division of The Youngstown Sheet and Tube Company 
?.0. Box 2098, Terminal Annex, LOS ANGELES 58, CALIF 
HOUSTON, TEXAS DALLAS, TEXAS CHICAGO, ILL 


faport Representetive, © 1 fiche & Associates, tne 
10 Cotumtous Circle, Mow York 19m 
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Forming Stock 


Formica Corp. has issued a four-page bulle 
tin describing its S-52 laminated plastics for 
better forming of nonferrous metals, plas 
tics, wood, rubber, vulcanized fibers and 
similar ductile material. Form 604 lists all 
properties of 8.52. Write to 4611 Spring 
Grove Ave., Cincinnati, Ohio. 


Precision Tools, Gages 


A new precision tool and gage catalog has 
been published and is now available from 
Brown & Sharpe Mfg. Co., Providence, R. I. 

The 9%6-page, illustrated catalog, desig- 
nated as No. 36M, covers the company’s line 
of precision tool and gage equipment, in- 
cluding several hundred new items introduced 
for the first time last year. 


SCIENTISTS 
ENGINEERS 


for a future with a 
steep growth curve 


100k to Westinghouse 
Commercial 
Atomic Power 


CAPA—Commercial Atomic Power Activity —is the nucleus of the 
most dynamic new division at Westinghouse, the leader in Atomic 
Power, Our growth is bound to be steep—as electric power demand 
and atomic power production pyramid sharply. 

We're ‘“‘fluid’’—not fixed. New supervisory jobs open up fast! 
We're entirely commercial—not dependent on government con- 
tracts. Opportunities for advanced study at company expense Get 
in on the “industry of tomorrow” today . . . at Westinghouse CAPA. 


immediate Openings for professionally established men and 
those just starting their careers: Physicists * Physical Chem- 
iste Chemical Engineers «+ Mechanical Engineers + Electrical 
Engineers « Designers + Metallurgists. 


Please mail résumé of your professional and 
business background to: C. 8S. Southard, West- 
inghouse Commercial Atomic Power, Box 355, 
Dept. 126, Pittsburgh 30, Pennsylvania. 


WESTINGHOUSE 


FIAST IN ATOMIC POWER 


Send your 


resurne 
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Disconnecting Switches 

General Electric Co., Schenectady 5, 
N. Y., announces GEA-4980C, an eight 
page bulletin that illustrates design advan 
tages of the firm’s new line of RF-2 discon 
necting switches for sectionalizing and isolat 
ing circuits. The publication includes di 
mension data and ratings at which switches 
are designed to operate. 


Wheel Dresser 


Threadwel!l Tap & Die Co., Greenfield, 
Mass., has issued a four-page folder describ 
ing the new Tangi Matic dresser. 

Detailed explanation of use is given, along 
with specifications and special features of 
machine that will do precision dressing of 
grinding wheels to any desired form faster 
than by conventional methods. 


Specialty Strip Steels 

A bulletin published by Sandvik Steel, 
Inc., Fair Lawn, N. J., describes service 
facilities and catalogs spring and specialty 
strip steels. 

The catalog gives specific information on 
some of the leading types of spring and spe 
cialty strip steels. Each type is listed by 
application and the material, finish, usual 
size range and the chemical analysis in per 
cent is given for each. Illustrations show 
pure Swedish ore, sulfur-free fuel and high 
grade sponge iron used in making steel. The 
firm’s sponge iron works and continuous cold 
rolling mills located in Sweden are also 
shown. 


Water, Sieam Hose 


Two new catalog sections on its lines or 
water suction and steam hose have been 
published by B. F. Goodrich Industrial 
Products Co., Akron, Ohio. 

The water suction hose section consists of 
four illustrated pages that provide operating 
data and specifications on five types of water 
suction hose for industrial use. It also 
provides complete coupling data. The steam 
hose section is a two-page illustrated leaflet 
that explains operating and specification data 
on five types of steam hose. It also includes 
coupling information. 


“63” High Density Felts 

American Felt Co., Glenville, Conn., 1s 
making available a technical data sheet, No 
19, a two-page, presentation of a new line 
of high density felts called Feutron 63. 

The sheet describes the general character 
istics of the new high density felts and dia 
grams their physical properties. The felt 
provide an opportunity for technological ad 
vances in a wide range of applications, par 
ticularly where severe mechanical operating 
conditions are encountered, the company 


States. 
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Processing Equipment 

Pfaudler Co., Dept. ME, Rochester 3, 
N. Y., announces the availability of Bulletin 
No. 936, a buyer’s guide to the firm’s cor 
rosion resistant process equipment. 

Reactors, columns, heat exchangers, con 
densers, evaporators, storage, mixing and 
trailer tanks for a variety of industries are 
illustrated and described. 


Stainless Steel Meter 


Bulletin 94/10 describing a new stainless 
steel industrial liquid meter is available from 
Neptune Meter Co., 19 W. 50th St., New 
York 20, N. Y. 

Included in the four-page bulletin are de 
tailed cutaway illustrations, meter and regis 
ter specifications, and a list of liquids that 
can be measured with the new meter. 


Industrial Trucks 


The line of industrial trucks manufactured 
by Baker Raulang Co., Box 5579, Cleveland 
2, Ohio is described in the company’s new 
Bulletin 57. The 12-page, two-color illus 
trated bulletin also describes and pictures 
special attachments available for trucks. 

Included are gasoline and LPG fork lift 
trucks in capacities from 1000 to 7000 Ib; 
electric fork trucks in capacities from 1000 
to 15,000 lb; electric platform trucks to 
10,000 lb capacity; and electric crane trucks 
to 10,000 Ib capacity. Also described is the 
firm’s side-loading fork lift truck in a 4000-lb 
electric model and internal-combustion en 
gine models from 6000 to 12,000 Ib capacity 


Brass Tube Fittings 


Publication of a 48-page brass tube fittings 
catalog is announced by Weatherhead Co., 
Fort Wayne Div., 128 W. Washington Blvd., 
Fort Wayne, Ind. 

The catalog lists all sizes and types of 
brass fittings manufactured by the company 
and includes a section showing the firm’s line 
of drain and shut-off cocks. Other subject 
covered are push-pull controls, assembly in 
structions on all brass fittings, data on right 
and wrong ways for tubing a system, tube 
fitting data and tool 


Thermocouple Tubing 


Thermocouple tubing is described in a 
special analysis memo No. 118, published by 
Superior Tube Co., 175 Germantown Ave., 
Norristown, Pa. 

Three special analyses—-Constantan, Chro 
mel-P and Alumel—and one standard analy 
sis—ingot iron—are covered by the memo. 
Special analyses are those for which there has 
been limited demand. Standard analyses 
are those for which raw materials are carried 
in stock at the mill. The memo gives the 
chemical composition, mechanical properties, 
physical properties, applications, production 
limits and standard tubing tolerances for the 
four materials as they relate to small tubing. 
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how Cash-Acme provides 
the Correct Answer to high 


back pressure valve 
malelialicialelalecim ees ic 













Heavy, rugged body and spring 
chamber for pressure up to 
400 psi in either iron or bronze 
Also furnished in monel or 
Stainless steel 





Diaphragm and seat disc 
securely fastened together 
means positive and sensitive 
action 








New ‘Floating-Ring’’ (patent 
applied for) assures perfect 
seat contact, tight closure 











Body seat screwed into body 
for ease in removal; valve may 
be trimmed in bronze, stain 
less steel, mone! or nitralloy 


Here’s How: When Cash-Acme’s engineers 
designed the Type FR Back Pressure Relief 
Valves, they put your rising maintenance 
costs foremost in mind.. knowing that 
“down time’’ is extremely important. This 
superior valve series, therefore, is built to 
exacting specifications, featuring the nearest 
thing to friction-free operation as is possible 
to attain, which means less wearing of parts, 
longer life. 


Do as other cost-conscious engineers and 
purchasing men are doing and switch to 
CASH-ACME. 


A fact-jammed bulletin, with honest and 
accurate capacity charts, is available free of 
charge. Write today. 


FOR THE 
Correct A nswer 
- 


CASH 


AUTOMATIC VALVES 


ACME 








































Closing cap(optional) prevents 
leakage in case of diaphragm 
failure; prevents unauthorized 
tampering 













Carefully calibrated spring is 
the best obtainable; assures 
accurate opening and closing 











\ New spherical seat dise pro 
motes unusual sensitivity, ex 
ceptionally good closure and 
high capacity 











For convenience in installa 
tion, valve may be either 
Straight through (with bottom 
outlet) of angle type (with 
plug in one inlet) 





TYPE "“FR''—Rugged Indus- 
trial Type Back Pressure Relief 
Valve, automatically maintains 
correct pressure on inlet, re- 
lieving to a lower pressure or 
to atmosphere. For 0 to 400 
psi; 2" to 2” pipe sizes. Suit- 
able for: 

@ AIR @ WATER (Hot or Cold) 


@ GASOLINE 

@ OIL (Light or Heavy) 

@ FUEL TAR @ AMMONIA 
@ FREON @ BRINE @ CO, 
@ FISH OlL @ NITROGEN 
@ HYDROGEN @ ALCOHOL 


Modified for: 

@ VACUUM RELIEF 

@ CONSTANT DIFFERENTIAL 
REGULATOR 


A. W. CASH VALVE 
MANUFACTURING CORP. 


6627 East Wabash Avenue 
Decatur, Illinois 
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Check Valves 


Basic check units, which can be combined 
with any standard pipe fitting to form a com 
plete check valve, are described in a eight 
page bulletin published by Durabla Mfg. Co., 
114 Liberty St., New York 6, N. Y. 

Illustrations show the unit used with a 
reducing bushing, 45 deg el, side outlet, 
drain elbow, bend and standard elbow as well 
as with tanks and pressure vessels. Pres 
sure and temperature ratings are listed. 
Sizes and weights are given for the basic 
check units, vacuum breakers and reducing 
couplings. 


Oxygen Bomb Calorimeter 


Parr Instrument Co., 211 53rd St., Moline, 
Ill., has issued Specification No. 1200 de 
scribing its Series 1200 adiabatic type oxygen 
bomb calorimeter for determining thermal 
values of solid or liquid fuels. 

According to the company, the unit is 
used for testing samples of coal, coke, gaso 
line, fuel oil, foodstuffs and other liquids or 
solids that can be burned in oxygen. A 
general description, principles of operation, 


Packaged Air Conditioners 


A 20-page two-color catalog, Bulletin 
6125, covering packaged air conditioners is 
available from American Blower Div., Amer- 
ican-Standard, Detroit 32, Mich. 

The new catalog describes the new 1957 
models in the firm’s line of packaged com 
mercial units. Design features are detailed 
and illustrated, and such operating compo 
nents as cooling coils, fan, fan motor, com 
pressor, condenser and controls are discussed. 
Physical data for the units and all major 
components are given for each of the models 
in the line. 


Electric Plant Controls 

Automatic Switch Co., Florham Park, N. J. 
announces the availability of a catalog 
covering its lines of solenoid operated valves, 
automatic transfer switches, electromagnetic 
controls. 

New 10 and 25 amp matched lines of mag 
netically and mechanically held a-c and 
d-c relays, and the firm's standard or special 
ized type catalog-listed relays for nearly 
every requirement are featured in the new 





Instrument Components 


An illustrated, four-page bulletin describ 
ing facilities for prototype and production 
work on instrument components and assem 
blies has been issued by Arrow Tool Co., 
Inc., Box 41, Wethersfield, Conn. 

The two-color publication includes a listing 
of all production machinery and equipment 
on hand at the firm’s recently-expanded 
plant. Typical procedures in the design, 
tooling and assembly of instrument and 
business-machine components are pictured, 
along with a number of production opera- 
tions 


Pumps, Valves 


A 12-page catalog, No. 800, titled “Posi 
tive Flow Control,” on covering proportion 
ing pumps and diaphragm valves has been 
released by Hills-McCanna Co., 2433 W 
Nelson St., Chicago 18, Ill. 

The catalog describes four basic models of 
precision proportioning pumps for use in the 
range of 0-730 gph. Materials of construc- 
tion, capacities and pressures are shown. 
Diaphragm valves for positive closure are 
described. Plastic valves for temperatures 


operating procedures and parts and acces 
sories are covered in the bulletin 


New demands for X-ray tube 

RINGS capacity heave been answered 

by Machiett Laboratories, inc., 

Help Advance Springdale, Connecticut. The 
X-RAY 


Machlett DYNAMAX design 


brochure. up to 300 F are shown. 








ye ADDED lngrediz Y 
KOU How 


incerperetes a rotating anode 
mounted on highly specialized 
ball bearings meade by NICE 
BALL BEARING COMPANY 


The success of the rotating enode 
principle is largely due to the 
development of suitable beer- 
ings. The NICE Bearings used 
by Machiett ere made to exact- 
ing tolerances from special heat 
resisting steel and silver lubri- 
cated for we in high vecuum.* 
They heve proven to be the 
complete answer to all require- 
ment problems. 

Now Available! Mew Catalog We. 190 


mackie US. Fore Me 2005 28 





WIRE FORMS 
SPRINGS 
METAL STAMPINGS 


In Industry, in homes, farms and 
shops, you'll find daily, living proof 
that D-&-B's KNOW-HOW pays 
out in EXTRA performance. Rely 
on expert engineers for parts that 
meet your exact needs and save 
you MONEY! Get Wire Forms, 
Springs and Stampings that are 
easily assembled . . . that 
withstand stress . . . and 
perform under the most 

trying conditions! 


=pEEDY DELIVERY 


WRITE — WIRE — or PHONE 
for Estimates and Delivery Dotes 


DUDEK & BOCK 


SPRING MFG. CO. 


4014 W. Grand, Chicago 51, Ill 


Cutewey View of Bell Beoring 
Meunted Reteting Anode end 
Meter Armatere Core 





Spoates WICE bearing used 
bottom of Rotor. A 
similar Special Bearing is 
m.unted at top of Rotor. | 


NICE BALL BEARING CO. 


ray A . 
NICETOWN «PHILADELPHIA + PENNSYLVANIA pr Hone 


DICKENS 2-1020 
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In the fabrication and erection of every high pressure 
and/or high temperature piping installation, there are 
intangibles important to the success of the job .. . things 
that cannot be spelled out in the specifications but are 
essential to getting superior piping at an economical price. 

Important among these is the experience of the 
fabricating and construction organization ... experience 
on all kinds of projects so that the possibilities and 
limitations of all piping materials are well understood. 
Midwest has fabricated and erected the piping on many 
critical jobs ... including numerous atomic energy proj- 
ects and Kyger Creek (the largest steam power plant 
ever handled completely by one piping contractor). 

Another is a questioning attitude ...a frame of mind 
that habitually asks (before the job is placed in the 
shop for fabrication): “Have the pre-fabricated sub- 
assemblies been so planned that the field work is 
minimized and simplified as much as possible?” Highly MIDWEST PIPING COMPANY, INC. 
skilled Midwest piping engineers carefully analyze man Oilee: 1400 South Second H., B. Leute 4, Me 
every job with this question in mind. eS 

SALES OFFICES 


For power plant or process, the customer gets the ASHEVILLE (BOX 446, SKYLAND,N.C.) © = BOSTON 27—426 FIRST ST 
most for his money when he buys Midwest Piping. CHICAGO 3—79 WEST MONROE ST. © CLEVELAND 14—616 ST. CLAIR AVE 
HOUSTON 21213 CAPITOL AVE. e LOS ANGELES 33—520 ANDERSON ST 

MIAMI 34-2103 LE JEUNE RD . NEW YORK 750 CHURCH 5ST 

ONEIDA, N.Y.—262 NORTH MAIN ST. «© SAN FRANCISCO 11-420 MARKET ST 


Main steam piping at Kyger Creek Plant which has a capacity of 1,075,000 kw 
and is the largest power plant piping contract (combining fabrication and 
erection) ever performed by a single contractor. 


MIDWEST PIPING FABRICATION 


AND CONSTRUCTION 


fr you many advaniiagur 





How to make the most 
of your engineering career 


One OF A SERIES 






go where 
engineers don’t get lost 
in the CTOW _ of the many hurdles that can slow 
own your progress as an engineer is 


getting lost in the crowd. It can happen in 
smaller companies as well as in big ones. 


That's because size itself is not the villain. 
The thing to watch out for is the kind 

of company organization that swallows you 
up and erases your individual identity. 
Boeing is one company that takes steps to see 
that engineers don’t get lost in the shuffle. 
Boeing engineers, for instance, work in small 
integrated teams where initiative and ability 
get plenty of visibility. Each engineer gets 

a personal merit review every six months— 
assuring you a continuing opportunity for 
individual recognition. In addition, 

Boeing engineers are eligible for 
advancement at any time between reviews. 
There are many other advantages to careers 
at Boeing—including assignment to 

exciting missile and jet-age projects, high 
starting salaries, liberal retirement and 
company-paid graduate study programs. 


= +—$—-——-— 





fo 


There are family advantages, too. One is a 
choice of three sections of the country in 
which to live. In each Boeing community 
you'll find good housing and schools, a 
youthful spirit, and abundant recreational 
facilities for the whole family. 





Boeing has openings now for engineers of 
ALL types, and for physicists and 
mathematicians—openings with a world 
of opportunity for advancement. 


SSO EMM ls 


Aviation leadership since 1916 


This coupon could help you make the most of 
your engineering career. Mail it today. 


JOHN C. SANDERS, Staff Engineer — Personnel 
Administrator — Boeing Airplane Co., 
Dept. E-65, Seattle 24, Wash. 


FRED B. WALLACE, Chief Personne! Engineer — 
Boeing Airplane Co., Dept. E-65, Wichita 1, Kansas 


H. A. MILLIGAN, Supervisor, Engineering 
Personnel — Boeing Airplane Co., Dept. E-65, 
230 New Haven Avenue, Melbourne, Florida 


! 

| 

| 

| 

| 

| 

| Mail this coupon to the address above from 
which you desire further information about the 
| 

| 

| 

| 

| 

| 

| 

| 


| 
| 
| 
| 
| 
| 
| 
l 
a. vantages of a career with Boeing | 
| 
Nome = _ | 
School(s Year(s Degree(s —_ | 
Address | 
City Zone State _ 

| 


Telephone number — 
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EGG FRIES rapidly on 
CARBOFRAX super 
refractory brick in 


demonstration of this 
material’s exception- 
al heat conductivity. 





bags 





Refractories for high heat conductivity 


At 2200°F, CARBOFRAX® silicon carbide brick transmit 109 
BTU/hr., sq. ft. and F/in. of thickness. That is roughly 11 
times the heat conductivity of fireclay and about 70% that 
of chrome-nickel steels. This conductivity becomes particularly 
valuable at the higher temperatures which these refractories 
alone can withstand (up to 3000°F without deformation; under 
certain conditions even higher ). For example, there is increas 
ing use of CARBOFRAX radiant tubes, muffles, retorts, and other 
structures which may operate at temperatures beyond the limi 
tations of metals 
Seldom, however, are refractories called upon to provide heat 
conductivity alone. They must also be able to resist corrosion, 
palling, cracking, heat shock and abrasion. Ability to carry 


heavy loads at high temperatures is another requirement often 


CARBORUNDUM 


Registered Trade Mark 





result of an 


encountered. These are but a few of the conditions successfully 
met by super refractories pioneered by Carborundum. Among 
them, you are almost certain to find answers to your refractory 
and high-temperature problems. For help, fill in and mail 


this coupon 


——————-—-—MAIL THIS COUPON TODAY 
Refractories Division, 
The Carborundum Company, Perth Amboy, N. J., Dept. 


Please send me 
Forthcoming issue of Refractories Magazine 
Bulletin on Properties of Carborundum’'s Super Refractories 


Here is a description of my high temperature problem 


Can you help me? 
Nome 
Company 
Street 


City 
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A bullet for 


Cha rlemagne. 


PPE thickset Caco general got slowly to his feet. Behind 
him, in the darkness, stood an ugly backdrop of a hundred 
At his feet 


Haitian outlaws a woman stirred a small fire. 


Confronting him, the tattered young man in blackface dis 
guise saw the fire gleam on his white silk shirt and pearl 
handled pistol and knew this was the murderous chieftain, 
Masena Peralte. The he'd for, 
a jungle and a 1200-man encampment, past six 
hostile outposts, risking detection and certain death, 


“Who is it?” he 


Charlemagne man come 


through 


Charlemagne squinted across the fire 
challenged in Creole 

There was no alternative; Marine Sergeant Herman Han- 
and fired. 


neken dropped his disguise, drew an automatic, 


Phe night exploded into gunflame, most of it from Hanne 
ken’s second-in-command, Marine Corporal Button, and his 
handful of disguised Haitian gendarmes. But the shot that 
killed Charlemagne was the one which would finally end Caco 
terror and bring peace to Haiti 


Sergeant Hanneken is retired now-—as Brigadier General 


Hanneken, USMC, with a Silver Star for Guadalcanal, a 
Legion of Merit for Peleliu, a Bronze Star for Cape Glouces- 
a Gold Star, and a Navy Cross. And, for his incredible 


November 1, 1919, the 


ter, 
expedition against Charlemagne 
Medal of Honor. 

The Herman Hannekens are a rare breed, it is true. Yet in 
all Americans there is much of the courage and character 
which they possess in such unusual abundance. Richer than 
gold, greater, even, than our material resources, it is the living 
wealth behind one of the world’s soundest investments 
United States Savings Bonds. It backs our country’s guaran- 


tee: safety of prin ipal up to any amount, and an assured rate 


of return. For real security, buy Bonds regularly, through 
your bank or the Payroll Savings Plan, and hold onto them! 


Now Savings Bonds are better than ever! Every Series 
1957, 34% 


It earns higher interest in 


E Bond purchased since February | pays 
interest when held to maturity 
the early years than ever before, and matures in only 8 


Hold your old E Bonds, too, They 


earn more as they get older 


years and |] months 


PART OF EVERY AMERICAN’S SAVINGS BELONGS IN U.S. SAVINGS BONDS 


The t 


Ideertising Council and the Magasine Publishers 


1957 


S. Government does not pay for this advertisement. It is donated by this publication in 


cooperation with the 


f America 
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result of an This piping installation is 
—Talelial tow 6here to stay, thanks to 
good B&W Seamless Welding Fittings 
roto aalaatolal 
sense 
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HE engineer who specified B&W Seamless Welding 
Fittings on this boiler job knew what he was doing. 
He realized the system would have to be permanent and 
leakproof for many years to come. He also realized how 
much time and money could be saved in fabrication, 
: ; poe . THE 
and, of course, insulation. Therefore, it was only natu- 
ral that he chose welded connections since they actually UL ET 
become part of the piping system and are as strong, or SOURCE FOR 
stronger than the pipe itself. Pipes nest closer and the 
overall system is considerably lighter, ALLOY 
FITTINGS 









B&W Seamless Welding Fittings are dimensionally 
accurate. Full radius, true circularity and smooth walls 
of uniform thickness provide a smooth, fast-moving flow 
even under highest temperatures and pressures, 

This time, specify B&W Seamless Welding Fittings 
and Forged Steel Flanges for a permanent and leak- 
proof piping system. They’re available in a complete 
range of sizes and types in alloy (B&W cCROLoys) car- 


bon and stainless steels. 
FA-7907-FER 


THE BABCOCK & WILCOX COMPANY 
TUBULAR PRODUCTS DIVISION — FITTINGS DEPARTMENT 
3839 WEST BURNHAM STREET — MILWAUKEE 46, WISCONSIN 


SEAMLESS WELDING FITTINGS AND FORGED STEEL FLANGES, SEAMLESS AND WELDED TUBULAR PRODUCTS — IN CARBON, ALLOY AND STAINLESS STEELS 


ELECTRONICS and 





Notice the ear phones on his head. He is 
in constant voice communication with the 
gunnite operator —receives instructions 
so that exactly the right proportions of 
water and dry castable are used. Result: 
longer refractory life in refinery vessel 
installations. 




















"4 





As he “guns” the castable-water mixture 
onto the retaining mesh, the operator 
talks to the man governing the mix—tell- 
ing him when the mixture is coming in too 
wet or too dry. Prior to walky-talky com- 
munication, hand signals were given from 
hundreds of feet away. 


Off-stream time hinges upon the durability of the equipment in the refinery. That’s 
why Bigelow-Liptak has concentrated so much upon improvement of castable appli- 
cation to refinery vessels. As a result, you'll find B-L installations are hanging up 
record after record for long life and consequently helping to reduce the per-barrel 
cost of refined products. Remember that Bigelow supplies a complete one-source 
service to refineries: engineering, materials and erection. Better investigate today! 


BIGELOW-LIPTAR /e:poration 


AND BIGELOW-LIPTAK EXPORT CORPORATION 





13300 PURITAN AVENUE, DETROIT 27, MICHIGAN 
UNIT-SUSPENDED WALLS AND ARCHES 
Iu Canada: BiGELOW-LIPTAK OF CANADA, L10., “7orente, Ontario 


ATLANTA @ BOSTON © BUFFALO © CHICAGO © CLEVELAND © DENVER ¢ HOUSTON © KANSAS CITY, MO. © LOS ANGELES ¢ MIAMI 
@ MINNEAPOLIS © NEW YORK © PHILADELPHIA © PITTSBURGH © PORTLAND, ORE. © ST. LOUIS © ST. PAUL © SALT LAKE CITY e 
SAN FRANCISCO ¢ SEATTLE © TULSA © MONTREAL © SAULT STE. MARIE, ONT. © VANCOUVER © WINNIPEG 
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SALES ENGINEERING OFFICES IN ALL PRINCIPAL CITIES @ IN CANADA: Canada Fans, itd,, 


MECHANICAL 











7 
/ CLARAGE FAN COMPANY 
| 619 Porter St., Kalamazoo, Michigan 
/ Please send me literature on: ‘eo Service M I—information adapt- 
ir handli b, 68 
Type NH fans for ventilating, air -antcatt ge ty mene & 


conditioning, and industrial services 
Unit Heaters 
Type XL fans for industrial air and 


material handling Mechanical Draft Equip 





Air Conditioning Units, Air Washers, 


Type Cl cast iron fans 
ete, 


OOOod 
OOOO 


Ready Units—complete, ‘“‘packaged" 


fans General Catalog 


CITY STATE 


cena an seen | 


Detailed information on 


dependable Clarage Fans ” 
CGLARAGE 





These plus other catalogs are 
available for the asking. Simply 
use coupon above. Clarage spe- 
cializes — builds air handling and 
conditioning equipment exclu- 
sively. This concentrated know- 
how will mean a lot to you 
regardless of the size or type of 


your requirements in our field. 


..- dependable equipment for 
making air your servant 
4265 Richelieu St., Montreol 
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BERNARD SIMONS, Senior Project Engineer on the Convair 

880 jetliner. A graduate of the University of Detroit, Mr. Simons 
joined Convair-San Diego nine years ago as an engineering designer 
He is respected for his contributions to jet airliner advancement — 
as well as his ability te develop engineering talent. 


eh 


“Engineers... here’s how we 
functions in our new 


“Consistent with our 34-year record of significant con- 
tribution to aircraft development, a selected group of 
engineers at CONVAIR-SAN DIEGO accepted the « hal 
lenge to develop a new control surface concept for the 
Convair 880 — world’s fastest jet airliner. 

“Working as a team, we created a mechanical mixer, 
which combined, for the first time on any commercial 
aircraft, the control of ailerons and spoilers, These sur- 
faces function as both speed brakes and lateral controls, 
and because the mixer affords direct connection to the 
surfaces, it gives pilots positive feel of the controls. Its 
mechanical design of bellcranks and levers permits 
fewer adjustments and easier, less costly maintenance 
to airlines operating the Convair 880 

“Important as this project is, it represents only one 


of the many creative assignments being solved at 
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combined aileron and spoiler 
Convair 880 Jetliner:’ 


CONVAIR-SAN DIEGO — projects like our 880 Jetliner 
and F-102A Interceptor. 

“You will enjoy this diversity of activity. You'll like the 
Convair atmosphere, where you see and feel accomp- 
lishment. And you will enjoy living in beautiful, smog- 
free San Diego. 

‘For greater career opportunity, for stimulating 
diversity — for your future’s sake — send for more infor- 
mation about CONVAIR-SAN DIEGO today! Write 
Mr. H. T. Brooks, Engineering Personnel, Dept. 67-1! 


CONVAIR 


SAN DIEGO 
3302 Pacific Highway, San Diego, California 
CONVAIR IS A DIVISION OF GENERAL DYNAMICS CORPORATION 
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These photographs show installations of special 


ADSCO Corruflex Expansion Joints at the Fairchild 
Engine Division, Fairchild Engine & Airplane Corp., 
Deer Park, Long Island, N. Y. All joints are designed 
to absorb lateral motion only, except that the long 
universal joint, right center, also absorbs any axial 
growth of its own. All joints are equipped with inter- 
nal sleeves to smooth out the flow of high-tempera- 
ture air being carried by the piping systems. They 
are not standard joints; they are specially engineered, 


specially manufactured 


A few years ago, when ADSCO was pioneering pack- 
less joints for special work, a job like this took con- 
siderable engineering and manufacturing time 
because it was a new field. But since then, ADSCO 
has acquired so much experience from so many spe- 
cial orders that special jobs like the Fairchild one are 
truly “second nature”. 

Special applications of packless joints are developed 
carefully but not laboriously. Experience enables 
ADSCO engineers to get the work out easily and 
with confidence. Consult them next time you have a 


special piping problem. 


REMEMBER! 

Use ADSCO Expansion Joints instead of Pipe Bends because 
of these advantages. age 
Ae LESS HEAT LOSS 3. LESS SPACE 


: ox bt 
ey 
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are Second Nature to 





AMERICAN [)ISTRICT STEAM [DIVISION 
Yusa MANUFACTURING COMPANY 


20 MILBURN ST BUFFALO 12, N. Y. 
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TO THE MEMBERS OF 
THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS 


Members of the ASME are invited to name any number of engineers as candidates 
for membership. Engineering acquaintances should be qualified by both fundamental 
training and experience for one of the technical grades. Those who do not have an 
engineering degree may show the equivalent thereof through actual practice. Execu- 


tives of attainment in science or industry may associate with the Society as Affiliates. 





| dpe American Society of Mechanical Engineers 


promotes Mechanical Engineering and the allied 
arts and sciences, encourages original research, fosters 
engineering education, advances the standards of engi- 
neering, promotes the intercourse of engineers among 
themselves and with allied technologists; separately 
and in cooperation with other engineering and technical 
societies, and works to broaden the usefulness of the 


engineering profession. 


As a post graduate school of engineering, the Society 
brings engineers into contact with each other, with 
leaders of thought and with new developments; _ it 
fosters the interchange of ideas, develops professional 
fellowships, and encourages a high standard of pro- 
fessional conduct——all with the purpose of advancing 


civilization and increasing the well-being of mankind. 

















—| 


C. E. Davies, Secretary 
The American Society of Mechanical Engineers Date 


29 West 39th Street, New York 18, N. Y. 





Please send an application and information regarding ASME to the following: 
(1) Name.. (3) Name 


Address Address 


(2) Name Member’s Name 


Address Address 


ME.7-57 
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Minerals & Chemicals 


Corporation of America 


found... 


It pays to specify 
Alcoa Aluminum Pipe 
to lick corrosion, 
prevent product 
contamination 


When resistance to corrosion and freedom from product 
contamination are important, aluminum pipe is the low cost 
answer. Here’s a case in point: 

The McIntyre, Georgia, plant of Minerals & Chemicals 
Corporation processes Kaolin clays. Pipe originally used 
in corrosive stages of their process failed in as little as six 
months. In 1954, they specified ALCoA® Aluminum Pipe 
to replace it. 

The natural corrosion resistance of aluminum has kept it 
in constant service without the heavy maintenance and re- 
placement expense experienced before. Costly production 
shutdowns for pipe replacement have been eliminated. More- 
over, the aluminum pipe has insured delivery of a pure, iron- 
free product while the pipe’s smooth, clean surface 
keeps friction loss at a minimum for low pumping costs. 

Minerals & Chemicals’ engineers sum up their experience 
this way: “Our original ALCOA Aluminum Pipe proved that it 







ALCOA 


- ALUMINUM 


2 He ALCOAHKOUR —— 


ALTERMATE SumOAY CvERIN 
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pays to specify aluminum when corrosion is a threat. Now 
we're using more aluminum pipe as well as aluminum siding 
and roofing for many of our buildings and conveying 
systems.” 

If you are troubled by corrosion or product contamination, 
it will pay you to investigate aluminum today. The convenient 
coupon will get complete information to you immediately. 


.------------ eee 
| ALUMINUM COMPANY OF AMERICA 

908-G Alcoa Building, Pittsburgh 19, Pennsylvania 

| Please send me the following FREE INFORMATION 

| Aluminum Pipe and Fittings Book 

| Alcoa Unitrace Booklet 

| Literature covering the following applications of aluminum: 
| 

| 

| 

| 

| Name 

| 

| Company Title 

; Address 

| City Zone State 
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in August, the rich fund of information 
brought into the 1957 NUCLEAR CONGRESS 





ADVANCES IN 
NUCLEAR ENGINEERING 


wt be pled a ree votes ied HOT LABORATORY OPERATION 
AND MAINTENANCE 


By arrangement with the publishers, you can purchase this 
3-volume set from the ASME at a special pre-publication 
price of $35 provided your order is received by August 15th. 


Price after that date will be $45. 


The two volumes covering Advances in Nuclear Engineering contain 
the 125 papers with available discussion from the 2nd Nuclear Engi- 
neering and Science Conference of the Congress. 


The sixty-two of these contributions which are in Volume I are 
concerned with: 


manufacture, production, recovery, and economics of  nuc lear 


fuels . . . spent fuel processing . . . plant containment concepts and 
design . plant components . . . waste disposal protection and 
safety measures radiation processing. 

The other seventy-three articles, assigned to Volume UI, deal with: 
reactor design . reactor core design . . Operation and main- 
tenance of reactors metallurgy heat transfer and heat evo- 
lution . , educational uses of reactors standardization planning 


in the nuclear field 


The third volume’s sixty-one papers pertain to: 


equipment for hot chemical, —— al, mechanical, and metallurgical 
operations hot cell installations hot laboratory facili 
tes operation and administration specialized hot operations 


A resume of the international outlook for atomic power, and the high 
lights of the 1956 meeting of the American Nuclear Society are also 
given 


THE 1957 NUCLEAR CONGRESS 


was held in Philadelphia, Pa. last March to afford 
engineers and scientists in the fields of nuclea: 
science, engineering, and management an oppor 
tunity to exchange knowledge, information, and 
ideas on the peaceful application of atomic energy 


Over 450 participated in discussions which ex 
plored the problems and developments of 34 
specific areas of nuclear technology 


The Congress was sponsored by the following 
organizations with the Engineers Joint Council 


co-ordinating their efforts 


Amer Chem Soc ¢ Amer Geol Inst ¢ Amer Inst 
Chem Engrs ¢ Amer Inst Elec Engrs ¢ Amer Inst 
Indus Engrs ¢ Amer Inst Mining Engrs © Amer 
Inst Physics © Amer Nuclear Soc ¢ Amer Public 
Health Assn © Amer Rocket Soc © Amer Soc Civil 
Engrs «© Amer Soc Engrg Educ ¢ Amer Soc Heat- 
ing and Air Conditioning Engrs ¢ Amer Soc Mech 
Engrs ¢ Amer Soc Metals «© Amer Soc Testing Ma 
terials © Amer Water Works Assn © Engrg Inst of 
Canada ¢ Federation of Sewage & Industrial Wastes 
Assns ¢ Health Physics Soc ¢ Hot Laboratories Com- 
mittee © Inst of Aero Sciences ¢ Inst of Radio 
Engrs ¢ Nat'l Indus Conference Board ¢ Sc 
Automotive Fours ¢ Soc Naval Arch & Marine 


Engrs 


In brief, this 3-volume set transmits to you a wealth of NEW information for opening new avenues for the 


peaceful use of atomic development. 





From the ASME, members of sponsoring organizations may purchase 
the two volumes containing Selected Papers From the Ist Nuclear 
Congress held December 1955 for $28, which is 20% less than charged 
the general public 

Volume I covers most of the field of reactor safeguards; reviews reactor 


materials, their properties, behavior, and uses; treats reactor design, components 


and techniques, deals with the processes of heat generation, heat transfer and 


fluid dynamics 

Volume II is concerned with waste disposal and radiation. hazards, disso 
lution of solid fuel elements, the chemistry and engineering of the aqueous 
processing of fuel and blanket materials, pyrochemical methods, methods involving 
fluoride volatility differences, experimental low-power assemblies, reactor physics, 


instrumentation and control 





Check ) 


Please 
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AMER. SOC. MECH. ENGRS 
29 W. 39th St., New York 18 


Reserve for me 
0 The 3 volumes of the 1957 Nuclear Congress 


Mail immediately 

) The 2 volumes containing Selected Papers from 
Name 

Address 


City Zone State 


So don’t wait — use this handy coupon Now to reserve YOUR set. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
! 
| 
| 
| 
| 
J 


Proceedings entitled Advances in Nuclear Engi- 
neering and Hot Laboratory Operation and 
Maintenance at the special pre-publication price 
of $35.° Bill will be rendered when books ar: 
mailed. 


the Ist Nuclear Congress. Price, $28. Payment 
to be made upon receipt of bill 


ee er ee ee ee ee ee ee ee 


*Effective to August 15, 1957. 
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Ketos shaft being induction hardened to Rockwell 55-56, while ends remain soft for final machining. Photographed at Control Instrument Co., Inc., Brooklyn, N.Y, 


KETOS has wide hardening range 


with minimum volume change... 


Ketos is a low priced alloy tool steel that can be hardened from 
low temperatures with practically no volume change. It has 
deep hardening qualities, and a fine grained structure, that 
make it desirable for many production parts. 


That’s why nondeforming Ketos is well suited not only for 


most tool steel applications such as gauges, dies, and taps but 


also for close-tolerance, wear-resistant parts like the actuator 


bar shown in the induction heating unit above. The thin con- 


tact edges of this particular part withstood a “life test” of ove: 
i-million high speed blows. No other steel tested lasted more 
than 1-million cycles before it chipped and failed. 

If Ketos sounds like the steel you should be using, call you: 
nearby Crucible warehouse. Stocks of Ketos and dozens of 
other special tool steels are large, delivery fast. Crucible Stecl 
Company of America, The Oliver Building, Mellon Square, 
Pittaburgh 22, Pa, 


first name in special purpose steels 


Crucible Steel Company of 


America 


Canadian Distributor — Railway & Power Engineering Corp., Ltd. 





. 


44 
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FROM VOUGHT ENGINEERS .. 
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NEW SPEED, NEW SAFETY IN A HINGED WING 





Profile of a New Approach 
to a Carrier Landing 


As he whistles in for a carrier landing, the Crusader 

pilot has the full forward visibility he so vitally needs. 
Up above the cirrus, he has the slashing, 1,000- 

mph-plus speed that assures air superiority. 

By all that governs carrier fighter design, he 
should be entitled only to one or the other of these 
two features. But Vought engineers conceived a vari- 
able incidence wing which enables the Crusader to 
give him both. 

They developed a continuous wing, attached to the 
Crusader fuselage by pivot lugs at the trailing edge 
and by a hydraulic strut near the leading edge. Prior 
to landing, the wing may be tilted into desired 


@ IMMEDIATE OPENINGS FOR ENGINEERS 


apeneee® attitude. The fuselage, meantime, remains 
almost horizon-level-_and the pilot has a straight-on 
view of landing signals and the oncoming deck. 


By achieving full approach visibility without 
elevating the pilot seat, Vought engineers have kept 
the Crusader canopy small, simple, sleek. This mini- 
mizes fuselage drag, and is a major factor in the 
Crusader’s Thompson Trophy-winning speed. 


Typically, the Crusader’s developers approached 
their assignment with firsthand operations analysis, 
completed it with technical free-thinking. Again, they 
came up with an original weapon . . . and an impor- 
tant new concept as well. 





Senior Flight Test Engineer. To 
plan and direct flight tests of fighter 
and photographic-type aircraft in all 
phases of flight test. Requires engi 
neering degree or equivalent, and 3 
to 4 years related experience. Pilot 


exper ence applicable 


Senior Structures Design Engi- 
neer — Guided Missiles. For assign 
ments in the structural design and stress 
analysis of advanced missie systems 
Degree in engineering and 3 to 6 years 


of structural desigr experience 


Lead Structures Design Engineer. 
To assume responsibility for structural 
design integrity of a primary cCompo- 
nent and responsibility for structural 
development work. Requires engineer 
ing degree, supervisory ability and 6 
to 10 years related experience 


Propulsion Engineer. for assign- 
ment in installed turbojet and rocket 
performance; thermal control; inlet 
duct and nozzle design; aerothermo 


aynamics 





Turn tax savings 
into buying power 


You can do it in Dallas 

where there’s no state in 
come tax, no local or state 
sales taxes. Low school and 
property levies and a favor 
able cost of living add to 


your savings, or your budget 
for fun 


OF MILITAR, ad 
S 


AO: OUGHT AIRCRAFT 


417 VW) 199! 


CHANCE 








sc ei ii is ce ces tee si sed cl daa acl eg Baa ‘ ‘i 
| 
To arrange for Mr. C. A. Besio | 
personal interview, Supervisor Engineering Personnel | 
Chance Vought Aircraft, Dept. ME-3 | 
or for a Dallas, Texas | 
prompt report | 
on these or I am interested in a detailed report personal interview | 
other current | 
openings, on opening for 
return coupon to: 
Name Address 
i : St; 

| City State 
I 
| EE: PON RLS aUIIEE S|) EDS ieoaid 
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New Edward Instrument 


Valve with integral hard-faced 


seat ends corrosion- 
erosion problems! 


Cv) 


Used to be, you had to choose between valves of stain- 
less steel—which were difficult to weld into carbon steel 
pipelines—and valves of carbon steel, which soon corroded 
and began to leak around the seat. Scientists in the Research 
Laboratories at Edward Valves, Inc., have been hard at 
work on this common, costly, irritating problem. And—as 
usual—they have come up with the solution. 


F ome Ba | 


Valve seat now hard-faced with 
cobalt-chromium-tungsten alloy 


This new Edward instrument valve combines a carbon 
steel body with a cobalt-chromium-tungsten seat face for 
long, dependable, corrosion-resistant life. The seat is inte- 
gral with the body to eliminate leak problems. Precision ma- 
chining of the alloy seat—in the same set-up as the body 
bore—is followed by careful lapping to form drop-tight 
mated seating faces with 100% bearing surface. The carbon 
steel body permits easy, efficient welding into carbon steel 
pipelines. Screwed ends are also available. 


=. e's 
Eo 
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Precise flow control 


Precise flow contrdl is achieved by tapered needle point 
stem disk and fine pitch screw threads. This new Rockwell- 
built Edward instrument valve meets the need for a small, 
compact stop and variable flow valve for high-pressure, 
high-temperature service. Rated at 2500 lb. at 850F., the 
new valve is ideal for all power plant instrumentation. The 
stainless steel body line will continue in production for 
applications requiring extreme corrosion resistance. 


For further information on the new Edward instru- 
ment valve, write for Bulletin 571. 


Edward Valves, inc. 
ROCKWELL MANUFACTURING COMPANY O@ 


1228 WEST 145TH STREET, EAST CHICAGO, INDIANA 
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The BIG difference in blowers is.. ja 


HERE oO Smallest cube dimensions of all rotary positive blowers. 







HERE (2) Lightest weight with aluminum housing and rotors. 


HERE 3) Wide pressure range—exclusive 3-lobe rotors 
deliver pressures from | through 12 psig. 


Direct drive at 1160, 1750 and 3500 RPM. 
Belt drive at intermediate speeds. 


HERE 






AND HERE 5) Patented formica wear strips and rubber 


grid seals prevent freezing if operated at 
excessive pressures. 


4 






yy 





The performance figures are convincing... Y... write today ! 





3 me: Important advantages 


in pressure range, 


size, weight, 


cost, service! 


Miehle-Dexter Supercharger Division of The Christensen Machine Company, 100 Fourth St., Racine, Wis. 
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there's an exceptional opportunity for you at Hughes. 


There are many excellent openings for mechanical and aeronautical 
engineers for challenging assignments in the areas of high-speed missiles, 
aircraft structures, and antennas. This work concerns developing prac- 
tical solutions to both theoretical and actual problems of heat transfer, 
structural analysis and design, stress analysis, materials section, and in- 
strumentation. 

Che projects at Hughes have both military and commercial potential. 
Men qualified for these activities are assured of a practically unlimited 
future in a career with the West's leading center for advanced electronics. 

You owe it to yourself to investigate this opportunity to earn a top 
salary while working with leading scientists and engineers in the ideal 
climate of Southern California. Mail us your resume to qualify for per- 
sonal interviews. 


Scientific Staff Relations 


Research and Development Laboratories 
HUGHES AIRCRAFT COMPANY 

Culver City 

California 


1957 


A few of our openings include: 


AERONAUTICAL ENGINEER 
For aerodynamics consultation. 
Determination of aerodynamic 
loads for modifications to 
aircraft. Additional aeronautical 
engineering tasks such as stress, 
mechanical engineering, 
hydraulic s, etc. 

RESEARCH ENGINEER 

To design and develop electro- 
mechanical servos and 

rate measuring systems for 
application in airborne 
instrumentation systems. 
MECHANICAL ENGINEER 
To handle the design of 
mechanical components related 
to laboratory work in the 

field of microwaves. 
MECHANICAL ENGINEERS 
To participate in the design and 
development of missiles, missile 
launchers, aircraft structure, 
component installation, environ- 
mental test equipment, hydraulic 
and general mechanical design 
AERONAUTICAL ENGINEERS 
For the analysis and design of 
missile launching equipment for 
high-speed aircraft, including 
coordination and liaison 

with many major airframe 
manufacturers. 

DYNAMICS ENGINEERS 

To work on shock and vibration 
problems in an aerothermal 
environment. Also elasticians to 
work on advanc ed acrothermo- 
elastic problems associated 

with high-speed flight. 
ENGINEER 

For research related to the selec- 
tion of materials and develop- 
ment of fabrication techniques. 


These positions also available 
in the Research and Development 
activity at Tucson, Arizona. 


VACATIONING IN 
SOUTHERN CALIFORNIA? 
YOU ARE INVITED 
TO visit HUGHES 
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When piping changes direction, 
protect process equipment with 


ZALLEA SELF EQUALIZING 
UNIVERSAL EXPANSION JOINTS 


Zallea Self Equalizing Universal Expansion Joints absorb 
any movement in any direction axially, laterally, 
angularly, or any combination of these . . . making them 
ideal for protecting process vessels and rotating equipment 
from thermal expansion of connected piping. 


When there is a leg or 90° offset to a long run of pipe, one 
Zallea Universal Expansion Joint will frequently take care 
of the entire system. 


Under conditions of low load requirement for anchors or 
equipment . . . or when compressive loading in pipe walls 
must be kept to a minimum .. . Zallea Universal Expansion 
Joints are the most economical answer to the problem. 
They absorb the internal pressure thrust. The piping system 
need only carry the relatively small deflection loads. 


Many types of Zallea Tied Expansion Joints are designed 
especially to absorb lateral deflection or rotation when 
there is pressure in the line. Universal, Modified Universal, 
Hinged, Gimbal, Pressure Balanced and Universal Pressure 
Balanced Expansion Joints give you a choice of the type 
best suited to your particular application. 

Get the complete story of Zallea Expansion Joints in our new 
72-page manual. Write, on your company letterhead, for 
your copy of Catalog 56. Zallea Brothers, 820) Locust 
Street, Wilmington 99, Delaware. 





expansion joints 
Zallea Brothers « Wilmington 99, Delaware 


World's largest manufacturer of expansion joints 


24°’ dia. Zallea Universal Self Equalizing Expansion Joints in service 
lines of the engine test facility of a West Coast aircraft manufacturer. 





See 
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Which Twin Is Produced In Minutes? 


’ 


Which One In Hours? 


PARKER 
SALES ENGINEERS 


BELLEFONTE, Penna. 
Warren G. Olson @ 420 East Linn Street 


CHICAGO 49, iil. 
Ollie J. Berger Company @ 2059 East 72 Street 


CINCINNATI 14, Obie 
William H. Broxterman @ 2430 Central Parkway 


DETROIT 35, Mich 
Hodgson-Geisier Co, @ 18917 James Couzens 


GIRARD, Penna. 
Doniel F. Marsh © 35 Chestnut Street 


KIRKWOOD 22, MO. 
Edword F. Higgins, Jr. @ 102 West Adoms Street 


LONG BEACH 11, Californie 
R. W. Pletcher © 2603 Loomis Avenve 


SYRACUSE, N. Y. 
4. C. Palmer @ 712 State Tower Bidg. 


WILTON, Cenn. 
Girerd L. Poimer @ Belden Hill Rood 
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Thése parts are identical. One, however, is produced in minutes, 
the other in hours. Parker-engineered die casting makes the difference. 

Formerly, this part (shown left above) was machined from the 
solid. The threaded steel shank was inserted in a separate operation. 
Numbers on the face (not shown) had to be stamped . . . still another 
operation. Total production time per piece was measured in hours. 

Now, this same part, including the steel insert and the face num- 
bers, is produced as a unit by lias cutigened die casting. Trimming 
of gate and fins is the only secondary operation. Total production time 
per piece is now measured in minutes. 

Here is just another example of the way Parker-engineered die 
castings save you money. 

This skill and experience can solve problems—and save money—on 
your components parts. Just call the nearest Parker sales engineer or 
write the factory direct. 


Parker White Metal Company ¢ 2153 McKinley Ave., Erie, Pennsylvania 


high pressure 


ALUMINUM and ZINC 


PARKER 


MECHANICAL 


die castings 


POWDERED METAL PARTS 
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BIG CITY - BIG DEMAND 
BIG RIVER 


Solution: 


Big Pumps 
Capacity 50,000,000 gallons a day 


Installed for $1. LOUIS COUNTY WATER COMPANY, 
NORTH END PLANT, ST. LOUIS, MISSOURI 


Intake Pumps: 4 - 150 hp Peerless 36” single -stage 
vertical turbine pumps. 
Booster Pumps: 8 - 500 hp Peerless 22” single-stage 
horizontal double-suction pumps. 
Here's another installation that convincingly demon- 
strates Peerless’ ability co do the complete pumping 
job efficiently: 
vertical pumps for water supply 
horizontal pumps for water pressure 
Either way you look at a pumping job—towards hori- 
zontals or towards verticals—follow the lead of con- 





BIG VERTICALS — The middle 2 of these 36” single 
stage Peerless vertical intake pumps are driven by 150 hp 

T > ) { > > " . . : 
induction motors. The other 2 pumps (same specifica sulting and water works engineers everywhere. Select 


tions) are driven by wound rotor motors ; , 

Peerless horizontal and vertical pumps from one of the 
most complete lines of high quality, water handling 
pumps offered by any manufacturer. 

Remember: Peerless builds dependable pumps for 
al water handling services—supplying, circulating, de- 
watering, drainage and flood control protection—and 
for all applications — municipal, industrial, commercial 


and domestic. 





BIG HORIZONTALS ~— These 8 Peerless horizontal 






single-stage, double-suction pumps are driven by 500 hp 
motors. Mounted in series, these 22”, high service pumps 
maintain pressure at required standard 


Factories: hoe Anaates 31, California and 
indi i s L a 


Pp 





PEERLESS PUMP DIVISION tne 


FOOD MACHINERY AND CHEMICAL CORPORATION Phoenix; San Francisco; Fresno; Los Angeles; 
301 West Avenue 26, Los Angeles 31, Calif. Plainview and Lubbock, Texas; Albuquerque 


BIG PLANT View of the Distributors in Principal Cities. 
North End Plant, St. Louis Consult your Telephone Directory 


Offices: New York; Atlanta; Chicago; St. Louis; 





County Water Company. A PLEASE SEND PUMP BULLETINS DESCRIBING 
model of planning and efh- [-] Peerless Horizontal Pumps (Bulletin B-1300) [] Peerless Vertical Pumps (Bulletin 6-505) 
ciency, this is one of the 
nation’s “show place” filtration | NAME_____ . — a —— 
stations F 
ADDRESS ___ . —————— 
city, : = = oo we LONE SS — 


~_ ow 


ee ce 
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Get ahead! 


Check this unusual opportunity to 
advance...at Western Electric 


Engineering careers don’t get a chance to bog down 
at Western Electric , . . there’s just too much going 
on to allow it, 


In the course of their technical work, engineers 
participate in such broad managerial functions as 
production, merchandising, installation, and many 
others. What's more, we have a record of promotions 
from within. That’s important when you realize that 
at least 8,000 of our people will be promoted to 
management jobs in the next 10 years. 


Here you'd help engineer the manufacture, distri- 
bution or installation of equipment needed by the 
Bell System. Your responsibilities could involve radio 
relay equipment for TV and long distance calls, 
electronic switching, transistors, printed circuits, 
miniaturization, or automation. You'd work with top 
men in the communications field...in an atmosphere 
that’s alive with the need for new products, new 
processes, new ideas. Your ideas would help answer 
the constant demand for more and better telephone 
service... help handle the constant flow of defense 
jobs that the government has asked us to take on 
over the years; like the Nike guided missile system, 
DEW Line and Sage, the continental defense system. 


And you'd be given every encouragement to 
develop as rapidly as possible...our joint telephone- 
defense job demands it. A full-time Graduate Engi- 
neers Training Program is given new engineers dur- 
ing working hours to help them more easily assume 
a full engineering role. We also sponsor a tuition re- 
fund plan for out-of-hours study at nearby colleges. 





So, check the openings for which you may be 
qualified (mechanical, electrical, chemical and civil 
engineers; physicists and mathematicians). Send 
resume of education and experience to Engineering 
Personnel, Room 1063, Western Electric Co., 195 
Broadway, New York 7, N. Y. 








western Ele crrie 


MANUFACTURING AND SUPPLY UNIT OF THE BELL SYSTEM 


Manufacturing plants in Chicago, Ill.; Kearny, N. J.; Baltimore, Md.; Indianapolis, Ind.; Allentown and Laureldale, Pa.; Burlington, 
Greensboro and Winston-Salem, N. C.; Buffalo, N. Y.; North Andover, Mass.; Lincoln and Omaha, Neb.; St. Paul and Duluth, Minn. 
Distributing Centers in 30 cities and Installation headquarters in 16 cities. Also, Teletype Corporation, Chicago 14, IMinois. 
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AMERICAN BLOWER Gyro/l FLUID DRIVE 


Standard Motor 


*Alternator 


Type VS Class 2 
Gyrol Fluid Drive 


Proportional or equal speed distribution 


on parallel-mounted drives 


S 


Remote control for space 


or hazardous considerations 


Adjustable-speed control of 


motors within a system 





*Output adapter, flexible coupling and alternator furnished by others 


Matched, adjustable-speed control of 
AC induction motors lets you control speeds 
in coordinated production processes 


Here's how it works: an alternator, driven through 
an adjustable-speed Gyrol Fluid Drive, makes 
variable frequency available from a fixed-frequency 
power source. Motor speeds are controlled by 


merely regulating the Gyrol Fluid Drive. 


Phe Gyrol Fluid Drive method is a simplified 
system for controlling the speed of driven machin 


ery. For example: 


@ On parallel powered drives, the constant speed 
motors are given coordinated speed adjustment 
thru the frequency control created by the adjust 


able-speed Gyrol Fluid Drive. 


@ The speed of two or more machines or con 
veyors may be controlled equally or propor 


tionally by a single Gyrol unit coupled with 


an alternator. 


MECHANICAL ENGINEERING 


AMERICAN BLOWER 


@ The Gyrol Fluid Drive's speed control enables 
you to adjust speeds manually, semi-automati 


cally or automatically at a remote station. 


For full information on how you can adapt G¥rol 
Fluid Drives to your specific requirements, call 


our nearest branch office. 


American Blower Division of American-Standard, 
Detroit 32, Michigan. In Canada: Canadian Sirocco 


produc ts, Windsor, Ontario. 


Division of Amentcan-Standard 
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Where performar e is the meast 


F-M Power is the standard 


Only Fairbanks-Morse 
Opposed-Piston Dieseis 
otter all 

these advantages: 


Opposed-Pistons .. . of equal 
weight reacting to combustion in a 
single cylinder liner producing more 
power in less floor space with less 
weight— power that is instantly re- 
sponsive with practically no vibra- 
tion. 


Two-Cycle Design .. . that com- 
pletely eliminates more than 40%, of 
the moving—wearing—parts found 
in engines of comparable horse- 
power. No cylinder heads, no valves 
or intricate timing with its attendant 
adjustments. Fewer parts automati- 
cally mean less maintenance. Low 
B.M.E.P. further reduces wear. 


Uniflow Scavenging .. . that 
eliminates crosscurrents, pockets. 
Provides greater horsepower, in- 
creased thermal efficiency for the ut- 
most in fuel economy. 


More Dependable Power... oe aa et 
Insist on an O-P in the 200 to 2400 . 
horsepower class and see what top LOWER ) 
performance, reliability and econ- MAINTENANCE 
omy can mean in dependable power é 

generation. For complete informa- ms sf 
tion to get you started, write: 

Fairbanks, Morse & Co., Dept. ME-7, 

Chicago 5, Illinois. 


J 


® FAIRBANKS-MORSE 


@ name worth remembering when you want the BEST 


DIESEL AND DUAL FUEL ENGINES © DIESEL LOCOMOTIVES © RAILCARS « ELECTRICAL MACHINERY © PUMPS © SCALES e HOME WATER SERVICE EQUIPMENT ¢ MOWERS e MAGNETOS 
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this smoot yow er 
floats on MB mounts 








West Benp outboard motors for 1957 feature neered, all-neoprene MB mounts overcome 
new colors, wider range of ratings. But one these problems...taming torque from engine, 
thing doesn’t change: Their freedom from and cushioning impulse from propeller. 
annoying vibration. Special MB vibration 
mountings, as they have for years, isolate MB concentrates on mounts which start 
motor from boat. where ordinary units have to give up. While 
Satisfactory isolation of outboards can be standard units are available, MB mounts are 
difficult to achieve. Modes of motion are actually in the special performance class. Per- 
rougher; underwater service conditions are haps we can work out a modification of one 
hardly ideal; and the location of suspension to solve your troublesome vibration problem. 
points is relatively restricted. Specially engi- Send for Bulletin 616A. 


1074 State Street 


MANUfSACCUTINE COMPANY New Hoven 1, Conn. 


A Division of Textron Inc. 





HEADQUARTERS FOR PRODUCTS TO ISOLATE VIBRATION...TO EXCITE IT...TO MEASURE If. 
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The rotor of a Terry solid-wheel 
turbine is a single forging of spe- 
cial composition steel. It is first 
rough turned in two operations, as 
shown, and then two cuts are taken 
to mill the semi-circular buckets 
from the solid metal, The wheel at 
the top has been finished, ready for 
mounting on the shaft. The result 
is a single-piece wheel with no 
parts to loosen or wear out, 














Blade wear, which might occur 
after many years of usage, is not 
important, because the power-pro- 
ducing action of the steam takes 
»lace on the curved surfaces at the 
mw of the buckets. Thus wear 
does not materially affect horse- 
power or efficiency. 












The blades can't foul. They have 
a one-inch clearance, and are 
further protected by the projecting 
rims at the sides of the wheel. 






The Terry solid-wheel turbine is 
an extremely reliable piece of 
equipment. Write for details — 
today. Ask for a copy of bulletin 
S-116. 


THE 
TERRY STEAM TURBINE CO. 


TERRY SQUARE, HARTFORD 1, CONN. 


TT-1204 
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HIGH SPEED 
PRODUCTION 


Y« 





Six Reliance V*S Drives make it possible to oper- 
ate this complete line as if it were a single machine. 





Carloads of pipe are pouring out of the new Edmonton, 
Alberta plant of Alberta Phoenix Tube & Pipe, Ltd. This $6.5 
million installation is producing pipe at unprecedented rates. 





Volume pipe production requires something special in a 
drive system—one that furnishes precise speed control and 
instantaneous motor response. A wide stepless range of 
speeds is provided to handle various pipe diameters and 
lengths, and all sections of the line operate at the same 
relative speed. 


The welding section operator controls the speed of 
the entire line from this Reliance Pendent Station. 


A team of Reliance Application Engineers, working with 
the machinery builder, built this specialized drive. This 
team knows the processes of the steel industry and how to 
handle the problems involved. Engineering knowledge, 
backed by the quality of Reliance products, supplied this 
accurate, simple-to-operate, economical drive. 


The Reliance Application Engineering Department builds 
drives for every industry. A team of engineers who are 
experts on your industry’s operation, stand ready to engi- 





neer and build the drive for your particular needs. The Reliance V*S Drive on this flying cutoff auto- 
, a matically measures the pipe and controls the move- 
If you would like more information on this installation, ment and speed of the carriage. 


write for Bulletin L-2505. 


i 641 


RY RELIANCE iiisigenes 


DEPT. 297A, CLEVELAND 17, OHIO - CANADIAN DIVISION: WELLAND, ONTARIO 


Sales Offices and Distributors in Principal Cities 
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Multipress, used bere for staking chromium-plated pepper 
mill lids, saves 11l¢ per unit for specialty manufacturer. 


MULTIPRESS saves 


specialty manufacturer 11¢ per unit 


By using a Denison hydraulic Multipress equipped with simple 
interchangeable tooling, The George S$. Thompson Corporation, 
South Pasadena, California, manufacturer of the Olde Thompson 
line of pepper mills and gourmet accessories, is now saving 11¢ Write for Datalog 
on each pepper mill produced. ASY-5 describing 
Previous methods for three sub-assembly operations cost the this money-saving 
company 15¢ per unit. With the hydraulic Multipress, costs for method. 
these three operations have been reduced to 4¢ per unit. In addi- 
tion to this significant cash savings, rejects have been virtually 
eliminated and production has been substantially increased. 
The interchangeable fixtures on the index table permit the DENISON 
Multipress to be used for short-run jobs. Downtime for change- : 
over is eliminated. anOl l ALA 
Learn how Multipress can reduce your production costs. Write 
Denison Engineering Division, American Brake Shoe Co., 1174 HYDRAULIC PRESSES « PUMPS ¢ MOTORS « CONTROLS 
Dublin Road, Columbus 16, Ohio. 
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BEST 


When an aggressor threatens, you can’t be 
second best. 

That’s the way it is in our business, too. 
Our business is design and de velopment of 
nuclear we apons— weapons that stop poten 


tial aggressors and defend our freedom 
‘ 


And in this kind of work, either you’re best, 


or you're nothing 


We can’t afford to settle for less than the 


best —evet 


That applic s to our engineers and scientist 

too. As our job and its importance grows, we 
need more capable scientists. To those who 
qualify, we offer exciting opportunities for 
professional growth and individual advance 
ment. Engineers, physicists, mathematicians, 
and other scientists are needed in a broad 


range of specialized fields 


We offer attractive living, too. In Albuquer- 


ENGINEERING 


_ SHCOND 


que, a fine climate and a blending of ancient 
and modern cultures provide pressure-tree 
relaxed, pleasant living. The University of 
New Mexico, located here, provide $ oppor 
tunity to carn advanced degrees under i 
Sandia sponsored educational aids program 
Varied recreational activities are nearby and 


homes for rent or purchase are available 


MORE INFORMATION about Sandia 
Corporation, the work we do, and the oppor 
tunities now available are contained in out 
illustrated brochure. For your copy, please 


write Staff Employment Division $53 


SAN DIA 


CORPORATION 





ALBUQUERQUE. NEW MEXICO 
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You have to see it 
to believe it... 


(You Can’t Hear It!) 


* 


‘ 
oY 


It’s the silent valve. No noise, no vibration, no fluttering. On usual 
piping arrangements you get no slamming with a Chapman Tilting 
Disc Check Valve. You get no banging to cause damage to system or 


valve ... no grinding, scraping or wearing of either the disc or seat. 





Your maintenance cosis go down to an unbelievable low which is 


really something to see and enjoy. 
Look at this operational chart. 


You can safely use these valves under tough operating conditions. sccka duets eaaihe amiieiaaies ag 
You can order them in iron and steel . . . for handling fluids or gases cae on oe 
under a wide range of pressures. You can get them fast. See our aie aed tee an pot pve 
Catalog 30-A. Write for your copy today. v ts pc prea osha 


resistance. 


THE CHAPMAN VALveE MANUFACTURING Co. 
INDIAN ORCHARD, MASSACHUSETTS 
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veniVa. —@ revolutionary new system Si in 
. . e ° Centralize 
to supply and circulate lubricating oil Labia 


At left is shown Lubrival layout with manifolded group 
of 10 Progressive Dualine measuring valves (top), which 
will serve 10 to 20 bearings. Valves are connected to 
reversing valve on central contro! panel. Other compo 
Ou ee ee 
level indicator, '4 hp motor, variable delivery pump and 
Return oll lines and reservoir 


high pressure twin filter 
Below is 


(not shown) are determined by builder or user 
diagram showing all components of a working system 


























@ Lubrival is designed for low volume, high pressure circulating KEYS TO ADEQUATE LUBRICATION 
lubrication of presses, automatic and semi-automatic machine tools Wherever you see the familiar Dualine valve 
y 
and other industrial equipment designed for circulating oil systems. manifolds, dual lubricant lines and central 
pumping station, you know a machine is 


Lubrival is a Farval system, employing the Dualine principle of de- being properly lubricated. Fervel manvally 
operated and automatic systems protect 


livering oil to measuring valves which pass it under pressure to bear- 
ings. Lubricant is force-fed by positive piston displacement. Flow can millions of industrial bearings. 
be regulated over a range of 10 ounces to 1 gallon per minute. 


Lubrival Progressive Dualine Valves, manifolded in any number 

required, have individual sight indicators. A pressure sensing mech- 

anism warns of clogged or broken lines in any part of the system— 7, fv / , 77: / 
a feature entirely new to circulating oil systems. ‘ 1 ‘ 

For dependable protection of bearings and economical operation 

of machines, look into Lubrival. If you are a builder, offer Lubrival we 

protection to your customers. If you use presses and machine tools, j 

specify Lubrival on your next equipment order. The Farval repre- NY 


sentative near you will give you all details. Or write for Bulletin 70. 
The Farval Corporation, 3264 East 80th Street, Cleveland 4, Ohio. 


Affiliate of The Cleveland Worm & Gear Company, Industrial Worm Gearing. 
In Canada: Peacock Brothers Limited. 
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eoomore 
quality prove 


a Oh ft B/N A 


Fig. 6031S-WE—600-Pound Steel Fig. 1793 |ron Body Bronze 
Globe Valve for Steam Service Mounted 0.S.& Y. Gate Valve 
Outside Screw Stem and Yoke for 125 Pounds W.S.P 


Fig. 19003 — Powell Steel Pressure Fig. 2467 Small 300-Pound Stainless 


Seal Gate Valve for 900 Pounds W.S.P. Steel 0.S.& Y. Gate Valve. For handling 
boiler feed water treating solutions 


meade with quality proved materials 


Consult your Powell Valve Distributor for full facts about quality proved bronze, iron, steel, and 


corrosion-resistant valves. For every flow control problem—there is a Powell Valve to solve it. . . better. 


THE WM. POWELL COMPANY, CINCINNAT! 22, ono... ith VYVEAR 
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In this Norton Grinder, imaginative designing with Lukens heads simplified construction, saved money. 


Improve your product...cut costs... 
designing with Lukens heads 


@ Start to think about simplifying your designs, even 
redesigning, with Lukens standard head shapes. For 
Norton Company, Worcester, Mass., this led to stronger 
and safer grinding-wheel guards on machines such as 
this Type U-4 Universal Grinder 
in cost and time. Two standard Lukens heads fitted to- 


plus positive savings 


gether turned the trick. 
Where can preformed Lukens heads reduce design 


Ry 


FLANGED AND DISHED 
ASME coo 


(Gem 


STANDARD FLANGED 
AMO DISHED 


la 


FLANGED AND SHALLOW 
DISHED 


MOE 


complexity and eliminate fabricating steps in your 
equipment? Put your imagination to work and see 
Others have 
equipment, heavy and light machinery. Lukens’ fifty 


used them in wheels, valves, chemical 
five years as the leading producer of spun and pressed 
steel heads for many applications are at your service. 
Write for Catalog 930, “Pricing and Engineering Data.” 
Lukens Steel Company, Coatesville, Pennsylvania, 


Lukens Offers the World's Broadest Line of Spun and Pressed Heads of Carbon, Alloy and Clad Steels 


OISHED Orn FLARED AMO DISHED 


rT, 


FLANGED OMY 


Fer, 


1OtO OuT fancto 


al rei a peri 


STAMOARO FLANGED FLANGED Ory FiUED 
AMD DISHED FLUED 





CLUPTICAL O1SMEO 


FLANGED AND 01SHED 
seu.fo FLANGED AMD COMICAL 
DISHED 


FLANGED 
HEMISPHERIC AL 





FLANGED AND PEVERSE TOED IM FLANGED FLANGED OMLY BELL EO 
SHED omy ’ 
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alk abou 
benefits. 


Get the benefit of Western Gear's 
69 years experience in the design and 
manufacture of mechanical power 
transmission equipment when building 
a new plant or modernizing present 
installations. StraitLine reducers 
incorporate our own design 
abilities with careful attention PE i aaa Double Reduction Type RO Triple Reduction Type RT 
to customer experience and 
design preferences. A complete 
line of all types of gear i a) check Winese 7 big reasons 
drives to 10,000 horsepower tas } a why Western Gear StraitLine 
-_ eh ‘ieee f s Phat, gigas Speed Reducers can solve your 
are at your disposal. 
in-line drive problems! 


Packaged sub-assemblies. 

Easy, fast interchangeability of parts throughout 

frame sizes. 
f Simplified ratio changing, quick gear set substitution. 
of simple to service; low, low maintenance. 

Ruggedized design, life-rated gears. 

Double reduction units available to 100 HP in 

15 standard ratios from 3.39:1 to 57.3:1. 


Triple reduction units available to 50 HP in 
9 standard ratios from 38.2:1 to 190.7:1. 


Many other plus features. For full details, get 
StraitLine Bulletin 5616. Use the coupon at left. 


} 3 Western Gear representatives stationed in principal cities. 
Glenn Maime + WESTERN GEAR CORPORATION Use the adjoining coupon to get his name and address. 
P.0. Box 182, Lynwood, California 


[) Send StraitLine Bulletin 5616 Send name and address of my nearest 
Western Gear Man" 


“The difference is reliability” « Since 1888 


NAME 
rivue 
COMPANY 


PLANTS AT LYNWOOD, PASADENA, BELMONT. SAN FRANCISCO (CALIF 
SEATTLE AND HOUSTON REPRESENTATIVES IN PRINCIPAL CITIES 


ADDRESS 


city 








At Sandusky, 
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Lorgest 
x 49," 1D 


GIANTS ARE 


Small wonder. We serve giant in- 
dustries paper-making, ship- 
building, metalworking, atomic 
energy, petro-chemical, and others 
... With centrifugally cast cylinders 
and tubular parts, many of which 
can't be made by any other process 
to the exacting standards required. 

It’s the .47 years of specialized 
experience coupled with unequalled 
manufacturing facilities . that 
makes it routine for our engineers 
and production teams to cast and 
machine cylinders from 7” to 54” 
O.D. and up to 33 feet in length... 
in a wide range of alloys meeting 





Cylindrical Products for industry 








bronze centrifugal casting ever made, 54%,” O.D. 
x 346'," 


long. Cherge weight—72,300 pounds. 


ROUTINE... 


special performance requirements, 

Do you need a giant cylindrical 
form ...orasmall one... machined 
to exact working dimensions? Send 
us your specifications; we'll reply 
promptly. 


Sandusky Centrifugal Castings 
offer you 4 important advantages: 


1. SUPERIOR MECHANICAL PROPERTIES 
—to meet exacting design requirements 

2. UNIFORM SOUNDNESS —free from harm 
ful inclusions and porosity 

3. HIGHEST QUALITY —to insure long, de 
pendable, trouble-free service 

4.4/0B-READY CASTINGS — machined to 
your exact specifications, eliminate extra 
costs from rejects, down-time, loss of 
production 


{fi Zz 
CENTRIFUGAL CASTINGS So) 







} 


—_ 


Sandusk {VY Foundry & Machine Company 


SANDUSKY, OHIO « Stainless, Carbon, Low Alloy Steels —Full Range Copper-Base, Nickel-Base Alloys 
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Engineers: This coupon means action! 


Success of X-10 Test Missile program 
steps up systems engineering work on 


Intercontinental SM-64 Navaho 


The pace is quickening, as we gather forces for the 
climactic effort on the Navaho. If you like excitement 
in your engineering —this is it! You can decide now, 
and still get in on the work coming up at North 
American’s Missile Development Division. It’s going 


James A. Trapp, 33, has been 
with NAA's Missile Division 
since 1952. He holds both BS 
and MS in Electrical Engineer 
ing. Now Group Leader, Auto 
Checkout Systems, he super 
vises development of digital 
techniques. Hi-fi fan and fisher 
man, this Oklahoman now lives 
in Long Beach with his wife and 
) California tots 


Mr. RI 


to be an assignment you'll 
be glad you took part in 
for years ahead. 

The Navaho is a project 
with the toughest kind of 
painstaking engineering be- 
hind it. It’s been several years 
now since this organization 
set out to deliver to the Air 
Force a complete strategic 
weapon system. On the way 
we opened up and proved out 
more workable missile infor- 
mation than any other source 
structures, guidance, propul 


sion, armament, ground handling, launching —the works 


Now you Can join us 


get in at the forefront of missile 


technology. If you do, you’re going to build a weapon with 
the world’s most advanced self-contained guidance system 
... driven at supersonic speeds by both rocket and ram-jet 


Charles H. (“Chuck”) Lauritsen, 
31-year old ex-Navy man, hails 
originally from Beatrice, Neb 
Study at Chicago, Northwestern 
and Michigan gave him his BS 
and MS, Aero Eng. Starting in 
1947, he rose thru Group Leader 
to Section Head of Project 
Aerodynamics, responsible for 
aerodynamic analysis on all 
Division contracts 


MISSILE DEVELOPMENT DIVISION OF 


NORTH AMERICAN AVIATION, INC. = 


Cunningham, Engineering Personnel Manager, Dept. ME.7 


12214 Lakewood Boulevard, Downey, Calif 


Dear Mr. Cunningham 


and packing an 
accuracy/payload punch 
that’s unbeatable in the fore- 
seeable future 

Join us now. All the things 
it takes to perfect a major 
intercontinental missile are 
You 


can step up your own Career 


engines 


available to you here 

grow in stature while 
working with some of the 
finest minds in the missile 
field...and advance your 
education, if you wish, with 


our Tuition Refund Plan 


Please send me career information on Missile Development Division. | am interested in the following fields (check one or more 
Propulsion Armament Check Out Ground Handling 
Thermodynamics Dynamics 


} Aerodynamics 


Systems [ Guidance Structures 


Name Home Address 


Degree(s) Home Phone 


Experience 


ie ne | 
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NOTHING can equal Stainless Steel 


ees eetanem SSE ae re gene ro 
4 od ‘ ‘ 2 4 
Pea * 


j 
~ 7 


in its unique combination of properties 


No other design material can match Stainless Steel in 
its combination of desirable properties: corrosion re 
sistance, strength, hardness, beauty, cleanability and 
easy fabrication. For a reliable source of supply, United 
States Steel offers you the widest range of types, 
finishes and sizes. 

ORPORATION, PITTSBURGH © AMERICAN STEEL & WIRE DIVISION, CLEVELAND 
VISION, SAN FRANCISCO « BATIONAL TUBE DIVISION, PITTSBURGH 

COAL & IRON DIVISION, FAIRFIELD, ALA 


SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS 
EXPORT COMPANY, NEW YORK 


WITED STATES STEEL 
OLUMBIA-GENEVA STEEL 0 
TENNESSEE 

WITED STATES STEEL 

WITED STATES STEE 


USS STAINLESS STEEL 


SPECIAL SECTIONS 


ATES STE 


PLATES 
WIRE 


$s Tf 


SHEETS STRIP 
PIPE + TUBES 


UNITED 


teks “td 


= 1° dd “ae 


FOR HIGH TEMPERATURE STRENGTH. ‘The Ryan Firebee is a pilotless jet airplane that flys about 600 mph at altitudes up 


to 40,000 feet. All three armed services are using it for target practice 
mostly because of its excellent strength/density ratio at elevated temperatures 


gines use substantial quantities of Stainless Steel 


FOR CORROSION RESISTANCE. If you're a photographer, 
you know that hypo is awfully corrosive. This print washer 
8x10 loading) is 


Stainless 


one made com 


the Arkay Corporation, in 


(it holds 75 prints in 
pletely from Steel by 
Milwaukee. For proof that Stainless is easy to fabricate, notice 
that the drum has 1,700 perforations, and double lockseam 


soldered joints are used throughout 


yap ee 
iy 


avant 


to simulate attacking aircraft. Fuselage and turbojet en 


FOR TAKING A BEATING. These supermarket check-out 
counters are made from USS Stainless Steel. They withstand 
the pounding of heavy containers and are unaffected by corro 
sive meat and produce juices. It only takes 20 minutes for one 
girl to clean all eleven counters shown here. The Robert Becht 


Company of Cincinnati made them 


va - 
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Standing guard against corrosion, these 
wrought iron chilled water lines assure 
uninterrupted cooling facilities for Con- 
tinental National Bank in Fort Worth, Texas. 


Air Conditioning with Wrought Iron Pipe saves 
premature maintenance and replacement costs 


Wrought iron pipe’s ability to last a long, long time 
in air-conditioning service can save the cost of emer- 
gency repairs usually associated with less durable 
piping materials. 

This resistance to corrosive attack stems from the 
thousands of iron silicate fibers which make up 
wrought iron’s structure. These glasslike, non-rust- 
ing fibers prevent pitting and rapid penetration. 

We have case history evidence of wrought iron 


pipe’s reliability in carrying corrosive brines and 
waters. Our booklet, Wrought Iron in Refrigeration 
and Air Conditioning Systems, gives the details. 
Write for a copy. 

A. M. Byers Company, Pittsburgh, Pa. Established 1864. 
Division Offices in Boston, New York, Philadelphia, Wash- 
ington, Atlanta, Pittsburgh, Chicago, St. Louis, Houston, 


San Francisco. International Division: New York, N-Y. 


Available in Canada and throughout the world 


BYERS Wrought Iron Tubular and Hot Rolled Products 


ALSO ELECTRIC FURNACE QUALITY STEEL PRODUCTS 
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S500 psig 


BOILER-FEED PUMPS 








HIGHEST- PRESSURE UNITS EVER BUILT 
will serve Philadelphia Electric's new 
Supercritical Pressure Steam Plant 


at Eddystone, Pa. 









CHEDULED to go on the line in 1959, Philadelphia 


4 
4 ff | ‘ y) ~ . ‘ . . 
. {| f Electric Company's 325,000 kw Eddystone Sta 
( | ( tion will operate at a higher steam temperature and 
: I I pressure than any installation thus far announced 


Using supercritical pressure and two reheat stages, it 


HIGH PRESSURE UNIT will require less fuel per kw-hr than the most efficient 





power station now in operation 


The steam generator will be served by six Ingersoll 
Rand double-case pumps. To provide the required 
] pressure and capacity they will be arranged as two 
half-capacity pumping units each consisting of three 
pumps in series. The suction pressure will be 64 psig 
and the discharge approximately 6500 psig. The final 
discharge temperature is 575 F. Featuring Ingersoll 
Rand's proven Unit-Type Rotor Assembly, these 
pumps will be the highest-pressure boiler feeders ever 
built. Special stuffing box designs will be used to con 


INT. PRESSURE UNIT 
trol leakage at this supercritical pressure 

















] HEATER The selection of I-R pumps for this historic instal 
' lation reflects the confidence of Philadelphia Electric 
’ pd ce Company in Ingersoll-Rand’s ability to design and 
doe, {f build equipment for pressures and temperatures never 
—— i before encountered in boiler-feed service 
1} i hy if] Whatever your boiler-feed require 
ri} Ih +4 [J ments, they can be met to advantage 
WL { ] f with Ingersoll-Rand centrifugal pumps 
of proved dependability and economy 


LOW PRESSURE UNIT 


Feed water at approximately 6500 psig will be provided by six - 
CHTA pumps, operating as two half-capacity pumping units. Each 


pumping unit will consist of 3 pumps in series as shown above 
1) Broadway, New York 4.N Y 
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NEW 
HEAVY 
DUTY 
CYLINDERS 


.,. Unid Power NEWS 


NOW AVAILABLE—New Oilgear “Custom-Quality” 
Line of Heavy-Duty, 3,500 psi Cylinders 


Check... Compare these 20 “Custom-Quality” features: 


12 Short steel tie bolts——eliminate axial tension or 
compression load on cylinder. Either head can 
be removed independently disrupting 
entire cylinder 


1 Four-bolt, face-mounted steel pipe flanges— 
straight, angle, or multiple port . . . pipe taps, 
straight taps, or sockets for welded connections 
available in various sizes 


14 Four closely fitted, automotive-type piston 
rings are retained in precision-cut piston 
grooves for effective sealing and exception- 
ally long life 


without 


13 Thick-walled, seamless steel 
cylinder—precision bored, 
honed, polished and gauged for 
all-dimensional accuracy — low 
friction. 


Leak-proof seals—confined, preloaded ‘0 
tings between flanges and heads 


See 7 


Molded, non-obrasive, oi! 
fesisiant ram wiper retains 
sharp edge to uniformly 
clean rom 








4 Multiple wrench flats ; - ores Sgaugcmmmamaaey ’ 
Ya = a 

Two ram siztes—large ond ¥ < ey 
standard diameters—aore ground ; : 
and polished. Special ends, 
hardened or alloy steel, chrome 
plating alse avoilable on re 
quest 





, a ot 

Y | ame 

Dual ram guides—large area 
bronze bushings in front heads 
and on pistons give proper end 
support, resist side thrusts and 


See 7 


See 9 Machined, bar steel heads 1] 


—rugged, shock-resistant 
Extra large passages re- 
duce fluid velocity 


steel flanges welded to cylinder for 
Permit sealed, face-mounting 
loose flanges, grooves 


See 11 7 Machined 
greatest rigidity 
6 Spring-loaded, “V'" type molded ram pack of heads—eliminating 


ing for automatic sealing action—low uni split-ring retainers, dirt gaps 
ted 10 Leak-proof static and pressure seals —confined, 


ram sag 





form friction. Independent face 
loaded “0 rings between cylinder flanges 


bushing gland prevents tightening or binding 


Piston is pressed and welded to ram for absolute 
concentricity, longest life, strength, rigidity —elimi- 
nates threads, seals, spacers, lock pins, etc. 


heads. Face-mounting eliminates high initial 
stress, compression or tension distortion 


15 


16 
17 
18 
19 


20 


Adjustable hydraulic cushions—dash pots—for front, rear, or both 
heads. New, exclusive Oilgear floating-sleeve design assures superior 
performance, longer life, less wear—eliminates check valves. 


Eight basic sizes—2”, 22", 34”, 4”, 5”, 6”, 7”, 8”... length of 
stroke varies from 36” to 158”. Longer stroke available on request. 


Air vent plugs, double end rams, special ram ends, special packings 
for use with fire-resistant fluids are also available. 


Choice of fixed mountings—foot lug, center lug, or flange—can be 
combined or interchanged, front or rear, to suit any requirement 


Choice of hollow trunnion mountings—rear, center, front— accurately 
machined, integral with heads. No hoses or slide joints—Oilgear's 
exclusive steel flange connectors—rugged, leak-proof, rotate smoothly. 


Designed and built to the highest standard of quality for the most 
dependable, trouble-free, long life. Machinery builders and users 
alike, say—"'For the lowest cost per year—it's Oilgear!" 


Complete user satisfaction is guaranteed by Oilgear’s exten- 
sive research, testing, over 35 years of design, manufactur- 
ing, and application experience in the field of Fluid Power 
—both oil and fire-resistant fluids. 

For further information on these new cylinders, call your 
Oilgear Application-Engineer. Or write for bulletins 73000 
and 73245 directly to... 


THE OILGEAR COMPANY 
Application-Engineered Fluid Power Systems 


1570 


WEST PIERCE STREET + MILWAUKEE 4, WISCONSIN 


STANDARD MOUNTINGS 


Front and rear 


Front and rear 
center lug mounting 


foot lug mounting 


Heads can be combined or interchanged 


Front flange mounting 
plain rear head 


ra a 


Front trunnion mounting 
plain rear head (not shown) 


Rear flange mounting 
plain front head 


Rear trunnion mounting 
plain front head 


Center trunnion mounting, 
plain front and rear heads 











7-inch Waldes Truare retaining rings cut costs, 
_ speed assembly-disassembly of 2-high/4-high mill 


New Model TA-625 2-high/4-high combination 
rolling mill designed by Stanat Manufacturing 
Co., Long Island City, N. Y., reduces 2'/2” ingot 
to precision-rolled strip as thin as .001”. 

Waldes Truarc retaining rings help make 
possible a complete change of work rolls in 
20 minutes...solve difficult problems of accu- 
racy control by achieving positive location of 
bearings to extremely close tolerances. Rings 
eliminate costly parts and machining, save 
space, reduce maintenance. 





In the assembly illustrated above, 7° Waldes Truarc (Series 
5000) retaining rings—three on each roller—are used to posi- 
tion heavy-duty needle bearings in the bearing housing. 
Smaller rings position bearings in other roller assemblies and 
retain the shaft of a dual handwheel screwdown. All in all, 
18 Waldes Truarc rings are used in the mill. They replace 
machined shoulders, spacers and lock nuts...eliminate costly 
threading, other machining operations. 


Assembly is simple, even with giant 7’ diameter Truarc ring. 
Special Truarc ratchet pliers grasp the ring securely, ease it 
into the groove, snap it securely into position. Smaller pliers 
and various high-speed assembly jigs are available for other 
rings, permit assembly-disassembly to be performed rapidly 
even by unskilled labor. 





ent sizes within a type... 5 metal specifications and 14 different 


Whatever you make, there’s a Waldes Truarc Retaining 
finishes. Truarc rings are available from 90 stocking points 


Ring designed to improve your product... to save you material, 


machining and labor costs. Quick and easy to assemble and throughout the U.S.A. and Canada. 

disassemble, they do a better job of holding parts together. More than 30 engineering-minded factory representatives 
Truarc rings are precision-engineered and precision-made, qual- and 700 field men are available to you on call. Send us your 
ity controlled from raw material to finished ring, blueprints today...let our Truarc engineers help you solve de- 


36 functionally different types...as many as 97 differ- sign, assembly and production problems... without obligation. 


For precision internal grooving and undercutting...Waides Truarc Grooving Tool! 


—~ 
WALDES Waldes Kohinoor, inc., 47-16 Austel Place, L.1.C. 1, 4. Y. 


| | 

® | Please send the new supplement No. 1 which = | 

} | brings Truarc Catalog RR 9-52 up to date. | 

a to | (Please print) | 

\ ] | Name | 

. ® | Tithe 
74 - | Company 
| | 

. | 


| 
| 
| 
| 
| 
| 
J 


RETAINING RINGS Business Address 


City Zone State 
© 1956 Waldes Kohinoor, Inc., 47-16 Austel Place, L.1.C.1,N.Y. MEOTP 


—_—— 





WALDES TRUARC Retaining Rings, Grooving Tools, Pliers, Applicators and Dispensers are protected by one or more of the following U.S. Patents: 2,382,948; 2,411,426, 
2,411,761; 2,416,852; 2,420,921; 2,428,341; 2,439,785; 2,441,846; 2,455,165; 2,483,379; 2,483,380; 2,483,383; 2,487,802; 2,487,803; 2,491,306; 2,491,310; 2,509,081; 
2,544,631; 2,546,616; 2,547,263; 2,558,704; 2,574,034; 2,577,319; 2,595,787, and other U. S. Patents pending. Equal patent protection established in foreign countries. 
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Destination: 


Leadership 


Every week, scientists and engi- 

neers from all over the country 

arrive at Argonne to begin their 

work at this center of research and 
development studies in nuclear 
science. They have selected Argonne, 
recognizing the value of an organization 
whose interests include physics, chemistry, 
biology, metallurgy, applied mathematics 
and electronics; as well as nuclear, chem- 


ical, and mechanical engineering. 


Ahyonne 


NATIONAL LABORATORY 
Operated by the University of Chicago under a 
contract with the United States Atomic Energy Commission 


Inquiries Invited 


METALLURGISTS e CHEMICAL ENGINEERS 
MATHEMATICIANS e PHYSICISTS ¢ CHEMISTS 
METALLURGICAL ENGINEERS ¢ MECHANICAL ENGINEERS 
ELECTRICAL ENGINEERS ¢ HEALTH PHYSICISTS 
PLANT ENGINEERS ¢ SAFETY ENGINEERS 
INDUSTRIAL HYGIENISTS 


PROFESSIONAL PERSONNEL OFFICE 
P. O. BOX 299 «+ LEMONT, ILLINOIS 
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HITHER WAY OR BOTH 
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...in a clear numerical form or a printed record NLS gives 
you rapid, accurate electrical measurements. 


The vital accuracy in electrical measurement instru- to NLS digital instruments, permitting sampling of up 
ments that today’s exacting sciences demand is provided to one thousand stations. Oil immersed stepping 
by Non-Linear Systems, Inc. Not only are NLS digital switches — an exclusive NLS feature — assure constant 
instruments unsurpassed in speed, dependability and accuracy and trouble-free long life of both NLS digital 
long life, but their visual readout performance may be voltmeters and ohmmeters. The NLS line of digital 
supplemented by printed data recorders. Thus, visual instruments covers a wide range of engineering and 
reading may be done by unskilled personnel while scientific electrical measurement applications. What 
printed or punched paper data is also recorded for ever your needs in this field, NLS can meet your most 
future study. Complete, pre-engineered automatic test exacting requirements in instruments and systems 
systems can be established by adding input scanners Your inquiry will be welcomed. 





Clary Printers (both 8 column and 11 Input scanners used with NLS digital Klexowriter equipment for typewriting 

column) are supplied by NLS to be used voltmeters or digital ohmmeters provide of data and simultaneous paper tape 

in connection with DC digital volt for automatic scanning of many inputs punching may be used with NLS digital 

meters, 4 digit and 5 digit AC/DC volt and when used with data recorders pro voltmeters and ohmmeters. NLS Flexo 

meters or ohmmeters vide complete automatic systems writer converters are provided for this 
purpose 


Originators of the Digital Voltmeter 


non-linear systems, inc. 


San Diego County Airport, Del Mar, California, Dept, £767 
Sales Engineering Offices in Los Angeles and Cleveland 





Digital Ohmmeters « AC-DC Converters « Data Reduction Systems + Digital Readouts 
Peak Reader Systems « Binary Decimal Converters « Digital Recording Systems 
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To engineers whose 


present jobs seem to end 


where they begin... 


AT DOUGLAS, YOUR 
ASSIGNMENTS HAVE 
THE SCOPE THAT LETS 
VOU PROGRESS AT 


YOUR OWN PACE! 


Going around in circles? Chances are your 
present job has become too routine. At Douglas, long- 
range projects of tremendous scope assure 
a constant variety of assignments... and the opportunity 
to expand your responsibilities. Douglas is headed by 
engineers who believe that promotion must come from 
within. They’ll stimulate you to build a rewarding future 


in your field. For example, here are... 
as 


CAREER OPPORTUNITIES FOR STRESS ANALYSTS! 
= tee o. 
Aeronautical, Civil and Mechanical Engineers work on ‘4 
structural strength assignments from design 
stages through static, dynamic and # 
wind tunnel testing. 





For important career opportunities in ne wit, ja” 
your field, write: ° 
ae CC MOUGLAS <_»~ 
.C. LaVENE ,_ 4a 
? OAs 


DOUGLAS AIRCRAFT COMPANY, BOX K-620 
SANTA MONICA, CALIFORNIA 
FIRGT iN AVIATION 


OR IN ES TS 
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What Rust-Oleum has saved for 
others is not half so important as the 
money it can save for YOU... 





RUST-OLEUM. 


on your rustable metal surfaces 
under your own conditions 






You've got to try Rust-Oleum yourself to get the 
feel of it... to see how fast it covers, how easy it 
works, how smoothly it flows on. You'll see the 
big savings in time, labor and money when you 
apply Rust-Oleum 769 Damp-Proof Red Primer 
over rusted metal—eliminating costly surface prep- 
arations. You'll see how the specially-processed 
fish oil vehicle penetrates rust to bare metal where 
it stops rust to assure long wear. You'll say you've 
never used a coating that went on so easily and 
covered so well. Try Rust-Oleum soon —in your 
plant or around your home. Write for illustrated 
literature with color charts 


Rust-Oleum Corporation, 2614 Oakton St., Evanston, Ill. 


RUST-OLEUM. 


® 


Rust-Oleum and Stops Rust are brand names and registered trademarks of the Rust-Oleum Corporation 


MECHANICAL ENGINEERING 








APPLY DIRECTLY OVER 

SOUND RUSTED METAL 

No costly surface preparations usv- 
ally required—just scrape and wire- 
brush to remove rust scale and loose 
rust —then brush Rust-Oleum 769 
Domp-Proof Red Primer right over 
the remaining rust. 





MANY ATTRACTIVE COLORS TO 
BEAUTIFY AS YOU PROTECT 
Colors, colors, colors —they're yours 
in many attractive Rust-Oleum finish 
coatings~including Aluminum, 
White, Red, Gray, Green, Bive, Yel- 
low, Black and many more. 





DISTINCTIVE AS 

YOUR OWN FINGERPRINT 
Rust-Oleum is exclusive —with a 
specially-processed fish oil vehicle 
in both primers and finish coatings. 
Accept no substitute, Prompt deliv- 
ery from Industrial Distributor stocks, 


Write for special thirty-page report 
showing how Rust-Oleum pene- 
trates rust to bare metal, 
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Creating 
New Frontiers for 
Scientific Exploration... 


- 
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JPL, pioneer in jet propulsion from its earliest 
stages, has drawn together engineers and 
scientists whose talents embrace practically all 
of the physical sciences. 

Working in their chosen fields, supported by 
excellent facilities and given unusual oppor- 
tunity for individual initiative, these men are 
now actively engaged in solving the complex 
scientific problems leading to the advancing 
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Extremely accurate photo-theodolites 


being used in guidance research at JPL 


new era of technological development. 

The Jet Propulsion Laboratory, under U.S. 
Army contracts, has broad interests and main 
tains a constant search for new approaches to 
the myriad technical problems posed by the 
rapid advance of modern science. As a result, 
exceptional opportunities for those creative 
individuals interested in such activities are pro- 
vided at the Jet Propulsion Laboratory. 


Career Opportunities 
Now Open in 
These Fields 


ELECTROWICS 


PHYSICS 
AERODYNAMICS 
MATHEMATICS 
MECHANICAL “ ENGINEERING 


CHEMICAL ENGINEERING 


JET PROPULSION 
= LABORATORY 


California Insti 


tute of Technology 


PASADENA + CALIFORNIA 
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HAVE YOU RESERVED 
YOUR COPY OF THE 
1958 MECHANICAL CATALOG? 


Now is the time to make sure you will have the New MC available for product 


specifying all during 1958. 


HERE’S what this one volume contains: 


@ New Mechanical Engineering Recruitment Guide 


Names and addresses of over 3,5 vanufaclurers 
N 1 add 3,500 manufael 


@ Over 5,000 engineered products 


all the known suppliers of 


equipment, parts and materials 


@ Over 330 pages of manufacturers’ product catalogs and specifications including 


photographs and detailed drawings 


@ 20-Page catalog of ASME publications: 


Books. 


You'll find MECHANICAL CATALOG easy 
to use because it is edited exclusively for you, 
the mechanical engineer, by mechanical engi- 
neers. 


Every product category known to be of in- 
terest to you is alphabetically listed and cross- 
listed in the Directory. 


Under each primary listing you'll find the 
names and addresses of manufacturers. Those 


If you have not already requested your copy, 
fill out and mail the coupon promplly. 


| 

| 

| 
o®, | 
| 
| 
The American Society | 
of Mechanical Engineers | 
| 


99 West 39th Street, New York 18,N. Y. 


MECHANICAL ENGINEERING 


Codes, Slandards, Periodicals, and 


whose catalogs are filed in MC appear first 
under each heading, their names in bold face. 
Page numbers lead you straight to their 
specifications in the catalog section. 


This new edition ofp MECHANICAL CATA- 
LOG (the 47th) is as up-to-date as exhaustive 
checking with both manufacturers and engi- 
neers can make it. We think you'll find it 
one of ASME’s most valuable services and 
one of your most useful reference sources. 


Mr. C. E. Davies, Secretary 


Please send me my copy of the 1958 Mechanical Catalog 
J have not previously requested 46 Copy 


Name 
Title 
Compeny pL Eras Vac oe idl — -_ 








Business Address > 
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Principal Product or Service 
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NIAGARA SECTIONAL 
Aero HEAT EXCHANGER 


gives close temperature control, 
saves you LABOR, Power, Water 











@® Because the new design improves the heat transfer 
to the out-door air by evaporation. 

@ Because new features keep equipment working for long 
life with ‘‘new plant’ efficiency...always full capacity. 


®@ Because you save 95% of cooling water cost. 


You get faster, more accurate cooling of industrial 
fluids to specified temperatures. 

You improve your quality of production by removing 
heat at the rate of input. 

You save labor in upkeep. With full access to all in- 
terior parts and piping you see everything in easy inspec- 
tions. You head off dirt accumulation and corrosion. 
Casing panels are removable without moving the coils. 
The coils can be cleaned from both sides. 

First cost is low; freight is low because of the lowest 
space/weight ratio; you save much labor in erection. 
Capacity range is 7,000,000 to 18,000,000 Btu/hr. No 
other heat exchange method gives you so much saving 
in money and convenience. 

Write for Niagara Bulletin 132. Ask for the full story 
of how you can save expense 
in your plant and improve 
your product's quality. 


NIAGARA BLOWER 
COMPANY 


Dept. ME-7, 405 Lexington Avenve 
NEW YORK 17, N. Y. 


District Engineers in Principal Cities 


NI MARA [Ove 40 Years j reice in Industrial An Lagos 
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“MONOBALL”’ 


Self-Aligning Bearings 


PLAIN TYPES 


ext 
int 
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RECOMMENDED USE 


For types operating under high temper- 
ature (800-1200 degrees F.). 


Chrome Alioy For types operating under high radial 
2 Stee! Ball and Race ultimate loads (3000-893,000 Ibs... 


3 Bronze Race and { For types operating under normal loods 
Chrome Steel Ball with minimum friction requirements. 
Thousands in use. Backed by years of service life. Wide variety 
of Plain Types in bore sizes 3/16” to 6” Dia. Rod end types in 
similar size range with externally or internally threaded shanks. 
Our Engineers welcome an opportunity of studying individual 
requirements and prescribing a type or types which will serve 
under your demanding ccnditions. Southwest can design special 
types to fit individual specifications. As a result of thorough 
study of different operating conditions, various steel alloys 
have been used to meet specific needs. Write for revised Engi- 
neering Manual describing complete line. Dept. Me-S7. 


SOUTHWEST PRODUCTS CO. 


MONROVIA, CALIFORNIA 


ANALYSIS 


Stainless Steel 
Ball and Race 


1705 SO. MOUNTAIN AVE 
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CARD INDEX Vol. 79, No. 6 


June, 1957 
Solar Heat for a Building, F. H. Bridgers, D. D. Paxton, and 
W. Haines 536 

Progressive Management in Plywood Manufacturing, G.W. Smith 

Woodworking Accuracy, H. B. Pittman, Jr 

Automatic Sanding, L. G. Brown 

Fuels--Today and Tomorrow, P. W. McGann, P. D. Teitelbaum, 
and Clyde Williams 

Air Brakes for High-Speed Ultra-Lightweight Passenger Trains, 
T. H. Bickerstaff 

The Reasons for Establishing Kuratom, Franz Etzel 

Shell Castings, H. G. Sieggreen 

Editorial 

Hriefing the Record 

Photo Briefs 

Kuropean Survey 

ASME Technical Digest 

Comments on Papers 

Reviews of Books 

Books Received in Library 

ASME Boiler and Pressure Vessel Code 

Roundup 

ASME News 


























A 20-PAGE LIST OF 
ASME PUBLICATIONS 
is included in the 
1957 MECHANICAL CATALOG 
Copies of the List are obtainable from 
THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS 
Publication-Sales Dept. 
29 West 39th St., New York 18, N. Y. 
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POSEY IRON has the experience, en 


ering know-how and modern facili- 
ties to handle your most exacting pres- 


sure vessel requirements. Like this 34 
x12’ |.D. Vulcanizer which will see. serv 
ice in an East Coast plant, all Posey 
Pressure Vessels meet ASME, API-ASME 
and API code requirements. Let Posey 
quote on your next job any size 


any metal. Your delivery and budget 


requirements rigidly observed 


POSEY IRON WORKS, Inc. 


tee! Plate Divisior 
ANCASTER PENNSY 


aela an ehaala: Graybar 
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IF YOU SIT HIGH, YOU'LL 


HI-MODEL CHAIR 


COMPLETELY ADJUSTABLE 
- fits YOUR build just right 

























e Scientifically planned in 
each detail, the Cramer Hi- 
Model has thick shaped- 
foam cushions and _ inde- 
pendently-adjustable seat, 
back and footring to support 
you comfortably and aid you 
in your work. Removable 
covers available in a wide 
choice of colors and fabrics. 


7 OVER 100,000 CRAMER HI-MODEL CHAIRS 
NOW IN USE ALL AROUND THE WORLD! 







LIKE MORE 


| Cramer Posture Chair Co. Inc., ME-77 

| 1205 Charlotte, Kansas City 6, Mo. 

| Please send complete facts on Cramer 
Hi-Model chairs for working architects 
and engineers 





Cramer Hi- 
Model 40-227, 
pictured, with 
forward-tilt 
seat; others 
available, all 
low-gravity bal- 
anced for use 
ON CASTERS 
if desired. 
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BE -Teialalier-. 
Management 

Tale 

Systems 
—Halelial-1-Jalale 


In systems engineering work, it is necessary to bring together 
a team that includes scientists and engineers of a wide range of 
technical specialties. In major weapons-systems projects, such 
teams will include hundreds of scientists and engineers 

But the assembly of a large group of scientists and engineers, 
no matter how capable they may be individually, does not of 
itself ensure good systems-engineering performance. The caliber 
of the project management has a major effect upon its tech- 
nical accomplishment. It is not easy to coordinate the activities 
of large numbers of scientists and engineers so as not to stifle 
their creativeness on the one hand, nor to permit the various 
development sub-efforts to head toward mutually incompatible 
objectives on the other. 

Of primary importance for good systems management is the 
philosophy underlying the selection of the supervisory person 
nel. The head of a technical activity should, first of all, be a 
competent scientist or engineer. A common mistake — nearly 
always fatal in systems work — is to fill such positions by non- 
technical men who have been trained only in management 
techniques. In the highly complex activities of major systems 
work, what is required is technical management, and of the two 
words, the word technical must never be overlooked. 

In the selection of scientists and engineers for technical man- 
agement, it is essential that the men chosen be broad in their 
training and approach. Each principal department head, for 
example, must have a good basic understanding of the technical 


facts of life of the other departments. When these people get 


together they need to speak a common language and understand 
each other's fields, so that proper decisions can be made on the 
many interrelated problems that come up. The higher the or- 
ganizational responsibility of a technical manager, the more 
important this factor becomes. 

The Ramo-Wooldridge Corporation is engaged almost entirely 
in systems work. Because of this, the company has assigned to 
scientists and engineers more dominant roles in the management 
and control of the business than is customary or necessary in 


most industrial organizations. 


Scientists and engineers who are experienced in systems engi 
neering work, or who have specialized in certain technical fields 
but have a broad interest in the interactions between their own 
specialties and other fields, are invited to explore openings at 


The Ramo-Wooldridge Corporation in: 


Guided Missile Research and Develcpment 
Aerodynamics and Propulsion Systems 
Communications Systems 

Automation and Data Processing 

Digital Computers and Control Systems 
Airborne Electronic and Control Systems 
Basic Electronic and Aeronautical Research 


The Ramo-Wooldridge Corporation 


B7S30 ARBOR VITAE BT. * LOG ANGELES 45, CALIF. 
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portunities | 


RATES: Classified advertisements under this heading in MECHANICAL ENGINEERING are inserted at the rate of $1.70 @ line. $1.35 a line to members of ASME. Seven words 
to the line average. A box number address counts as one line. Minimum insertion charge, 5 line basis. Display advertisements carried in single column units of multiples 


of one inch at fiat rate of $28 per inch per insertion. Copy must reach us not later than the 10th of the month preceding date of publication 


positions open «¢ positions wanted «+ equipment, material, patents, books, 
instruments, etc. wanted and for sale ¢ representatives ¢ sales agencies « 
business for sale «© partnership «¢ capital «¢ manufacturing facilities 


ANSWERS to box number advertisements should be addressed to given box 
number, care of ‘Mechanical Engineering,”’ 29 West 39th St., New York 18, N. Y 











POSITIONS OPEN 





















SALES ENGINEER 


trict representatives 
supervisory ability essential. Salary open 
opportunity with a fast growing firm 


Leading manufacturer of filters and heat exchangers 
secking two sales engineers for home office in Western 
New York. Promote sale of equipment through dis 
Engineering background and 
Excellent 


Address CA-41%, % “Mechanical Engineering 








VICE-PRESIDENT 
ENGINEERING 


Requirements: 
1. At least a Masters Degree in Sci 
Mechanical Engineering 


in more than one state 


2. Age to 48 


. Experience in product enginee 
very heavy capital goods. 


executive and administrator wit 
engineering departments. 


Prefer some experience in hea 
fense products such as tanks, I 
ers, et cetera 





Salary $30-$35,000 depending 
perience and professional status 


Address (A6253, % ““Mechanical Enginec 


Registered 


ence or 
| 


ring in 


4. Must have demonstrated capacity as 


h large 


vy de 
owitz 


on ex 








MECHANICAL 
or CHEMICAL 
ENGINEER 


For plant engineering dept. of oar 
Newark, N. J. chemical plant 


Assist in design and maintenance of process 
equipment, piping, prime movers, power plant 
and other plant facilities. Initiative & ambition 
essential. Some industrial experience desir- 
able but not essential. Applicants for the 
Newark, N.J. position will be interviewed at our 
Newark plant 








The above permanent positions represent an unusual opportunity 
to become associated with a leader in the coal chemical processing 
industry and to participate in our multi-million dollar growth 
program. Unusually liberal fringe benefits, including life &@ 
pealth insurance, retirement annuity program and stock purchase 


Send resume, including 
education, 
references & salary de 
sired to 

Mr. W. F. Saalbach 


PITTSBURGH 


experience, 











plan 


CONSOLIDATION COAL CO. 


LIBRARY, PENNA. 





























ENGINEERS, 
DESIGNERS 
AND DRAFTSM 


Permanent positions offering 


University and _ technical 


in Cincinnati. 
We pay moving costs. 
Apply for interview by writing 


Mr. R. L. Parker 


120 Sycamore Street 
Cincinnati 2, Ohio 


FOR PLANT LAYOUT 
AND PIPING LAYOUT WORK 


chal- 


lenging and varied assignments 
Full application and appreciation of 
your training and experience as- 
sured because engineering, design- 
ing and drafting is our business. 


night 


classes encouraged. High starting 
salaries and regular salary reviews. 
Housing, cultural and recreational 
facilities to suit every taste available 


Vulcan Engineering Division 


Vorcene Ine. 











Use a CLASSIFIED ADVERTISEMENT 
For QUICK RESULTS 











MECHANICAL 


ENGINEERING 

















EXPERIENCED ENGINEERS 


© PROGRESSIVE COMPANY, world’s largest producer of ferro-alloys 
and alloying metals, has a number of 


CHALLENGING OPPORTUNITIES for mechanical, civil, electrical and 
chemical engineers with experience in 


GENERAL PLANT DESIGN AND LAYOUT 
NEW PLANT DEVELOPMENT AND SERVICE 
ESTIMATING FOR PLANT CONSTRUCTION 

CONSTRUCTION SUPERVISION 


POSITIONS ARE PERMANENT and result from the expansion of our 
Engineering and Construction Department, required to keep abreast 
of continued Company growth. 


© EXCELLENT SALARIES, commensurate with related experience, pref- 
erably in the metallurgical or chemical industry. 


® RELOCATION PAID — LIBERAL COMPANY BENEFITS — 
ADVANCEMENT OPPORTUNITY 


Send resume and salary requirements to Mr. W. W. Lake, Administrator of Recruiting 


ELECTRO METALLURGICAL COMPANY 


Division of Union Carbide Corporation 
NIAGARA FALLS, NEW YORK 


iSite]. 
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THIS COULD BE THE 
MOST PROFITABLE HALF HOUR 
OF YOUR LIFE! 


Will you invest a three-cent stamp and 
a half hour of your time in your future? 
If so, just fill out the coupon, and we will 
send you the most complete guide to job 
opportunities in the guided missile field 
ever published 
Thi booklet 
Guided Missiles” 


“Your Future is 
can help you blue- 
print your own future It contains a de- 
tailed background of the functions of the 
various Bendix Missile engineering 
groups, such as systems analysis, guid- 
ince, telemetering, steering intelligence, 
component evaluation, missile testing, 
environmental testing, test equipment 


design, reliability, ram-jet propulsion, 


hydraulics, and other important en- 
gineering Operations. 

Here is exactly the type of information 
that every ambitious engineer should 
have if he is concerned about his future 
Why not tear out the coupon and send 
for your copy of the booklet now? A 
half hour spent reading it could be the 


most profitable half hour of your life 


= 9H 


noi prime contractor 


for the TALOS MISSILE 


Bendix Products Division—Missiles 
409 K, Bendix Drive, South Bend, Indiana 


Gentlemen: | would like more information concerning opportunities in guided 
missiles. Please send me the booklet “Your Future In Guided Missiles” 


NAME 
ADDRESS 


aw 


CITY 


STATE 


[i 
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PROCESS EQUIPMENT 
ENG!NEERS 


Required for responsible positions in our 
Sales and Engineering Departments to 
design towers, pressure vessels, and heat 
exchangers Minimum requirement 


Engineering degree 


Phone or write: J. R. Piersol 
Downingtown bron Works, Inc. 
Downingtown, Pa. 








WANTED 
ENGINEER—-SCIENTIST 


To head a large Research and Develop 
ment organization, with interests in 
nuclear and 


mechanical, clectronic, 


metallurgical fields 


This man should have a Ph.D. in sci 
ence; a background in Research at high 
level, and be accustomed to the direc 
tion of activities in diverse fields of 
science. Compensation on high basi 
salary, plus benefits in keeping with 


Starus 
Send complete resume 


Address (A-6254 Mec han 








Mechanical 
Engineers 
and 
Piping 
Designers 


Ofters you immediate long range engineering 
opportunity in 


New York 
Los Angeles 


or 


San Francisco 


Engineers and piping designers wit: Steam 
Electric Generating Station, Helinery, or Proc - 
ess Plant experience will quality 
Send Resume to 
Manager of Employment & Placement 
Industrial Relations Division 


BECHTEL 


CORPORATION 
220 Bush Street 
San Francisco 4, Calif. 
For your convenience, recruiting offices are 


also located in 
New York, Los Angeles, and Houston 








Use a CLASSIFIED ADVERTISEMENT 
For Quick Results 








MECHANICAL 








ENGINEERING 
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At Los Alamos you have opportunity to publish original research 








During 1956 research scientists at Los Alamos Scientific Laboratory submitted 402 articles for 
publication in technical journals and presented 126 papers at professional society meetings. These con- 
tributions to the scientific literature came from many fields, including some usually considered to be 
limited by classification. For example, the following are among the numerous recently published papers 


by members of one of the major weapons divisions 


THt HYDRODYNAMICS OF A REACTING AND RELAXING FLUID 
W. W. Wood and J. G. Kirkwood, J {pp Phys. 28, 395 (1957) 


COMPRESSION OF SOLIDS BY STRONG SHOCK Waves 
VM. H. Rice, R. G. McQueen, and J. M. Walsh, Solid State Physics Advances in Research 
and Applications, Vol. 6 (In Press) 


PRECISION FLASH X-RAY DETERMINATION OF DENSITY RATIO IN GASEOUS DETONATIONS 
R. E. Duff and H. T. Knight, J. Chem. Phys. 25, 1301 (1956) 


POLYMORPHISM OF IRON AT HIGH Pressure 
D. Bancroft, E. L. Peterson, and S. Minshall, J. App. Phys. 27, 291 (1956) 


IMAGE QUALITY CRITERIA DERIVED FROM SKEW TRACES 
F. A. Lucy, J. Opt. Soc. Am. 4, 699 (1956) 


VISIBLE RADIATION FROM HELIUM IN A STRONG SHOCK Wavi 
G. E. Seay and L. B. Seely, Jr., Bull. Am. Phys. Soc. UW, 1, 227 (1956) (Abstract) 


Opportunity for scientific recognition is only one of the reasons why scientists enjoy working here 
Los Alamos 1s attractively situated at an elevation of 7,300 feet in the pine-covered mountains of 


northern New Mexico. Now an open city, it offers an ideal environment for enjoyable family living 


ipplications from qualified scientists and engineers may be addressed to 


Los Alamos, New Mexico 


7. - o 
scientific laboratory peti gs ny red Aes 


. 
DinecTOR OF PERSONNE! 
e Los ALAMOS SCIENTIFIC LABORATORY 
} Division 1907 
/ 
7 


OF THE UNIVERSITY OF CALIFORNIA for the U. S. Atomic Energy Commission 


LOS ALAMOS, NEW MEXICO 








Are you 
just one of 
the crowd? 


Can you look around your office and see dozens of 
pencil pushers and slip-stick artists... just like you? 
Have you wondered where the engineering in your 
job has gone? How often do you get the chance to do 
some really creative work that you can say is all yours 


.. and be complimented for it? 


Engineering is one of the most creative professions 
and you, as an engineer, deserve the opportunity to 
prove your ability. The Linde Company has some 
openings for unusually creative engineers. Those 
selected will enjoy the advantages of a spacious office, 
shared with only one or two others. There will be 
technicians to provide routine bench work... 


specialists to assist you in every way. 


If you consider yourself one of the better engineers, 
with a background in process engineering. . . 

stress analysis and thermodynamics, pilot plant 
equipment, and controls design... if you are interested 
in the production and distribution of industrial gases 

as low temperature liquids, write Mr. R. P. Kalle, 
Dept. ME-7, Linde Company, Division of Union 


Carbide Corporation, P. O. Box 44, Tonawanda, N. Y. 


7ritle Wapaaaden 
fey. -dsiie) = 
50 YEARS OF LEADERSHIP 


The term “Linde” is « registered trade-mark of Union Carbide Corporation 
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MECHANICAL ENGINEER 
Maximum Age 35 


Steadily expanding Electric Utility in 
SOUTHERN CALIFORNIA needs a 
MECHANICAL ENGINEER to perform 
TFECHNICAL ASSISTANT’S duties in 
its STEAM DIVISION. Graduate pre 
ferred but will consider practical experi 
ence in Steam Plant Operations. Excel 
lent future with progressive Company 
with advanced personnel policies and all 
employee benefits. Please write or apply 
it Personnel Office of 


CALIFORNIA ELECTRIC POWER CO. 


3771 Eighth Street 
Riverside, California 











SALES ENGINEERS 


wanted for New England, Baltimore, St 
Louis, Chicago, Detroit, Los Angeles, 
and San Francisco. Prefer men with 
Electrical, Mechanical or Chemical Engi- 
neering degrees. Successful applicants 
will receive three months intensive train- 
ing at factory in Waterbury, Connecticut 
before assignment to district office 
Prefer men between 25 and 30 who can 
start as trainees. Previous sales and 
instrument experience desirable but not 
mandatory. Address reply to 


H. E. BEANE, Vice President 
The Bristol Company, Waterbury 20, Connecticut 











LESS THAN HALF A DAY 


FROM THE U.S.A. 


Attractive staff positions available with 
affiliates of STANDARD OIL COMPANY 
(N. J.) in South America and the Caribbean 
area: 

MECHANICAL AND INDUSTRIAI 

ENGINEERS 
MAINTENANCE ENGINEERING 
Studies, surveys, economics, trouble shoot 
ing to improve mechanical work efficiency, 
new equipment ev ilu ition, standards, me 
chanical work systems and procedures 
PLANNING ENGINEERING—-Short, 
intermediate and long-range planning and 
follow up of mechanical work force for 
maintenance and construction work, con 
tract preparation and follow up, coordina 
tion of all manpower planning activities. 
Liberal salaries, benefit plans and vacation 
policy 
—WRITE— 

Giving age, complete address, marital 
status, education and details of previous 
experience to 


BOX 308-M 
RADIO CITY STATION 
New York 19, New York 











Use a CLASSIFIED 
ADVERTISEMENT 


for Quick Results 





MECHANICAL 








ENGINEERING 





Here B. F. Ray (left), Technical Structures Support Engineer, G. J. Richard (center), 
Structures Section Head, and J, A. Johnson, Structures Department Head, discuss problems 


related with atmospheric disturbances 


MISSILE SYSTEMS STRUCTURES 


Weapon systems management programs at Lockheed require major accomplishment in the broad 
field of structures. Problems being approached are of a complexity never before encountered. 
rhe ability to perform original thinking is essential to fill new positions in the following fields: 


LOADS AND CRITERIA — Integrate flight controls, aerodynamics, and vehicle motion to 
determine loads for structural design; 
determine aerodynamic loading from flight trajectories, including effects of elasticity and 
dynamic response, and set up and solve these problems on analog and digital computers 


STRUCTURAL DYNAMICS AND RESEARCH — Structural dynamic response of vehicle 
due to transient loadings; 


perform studies in the fields of thermoelasticity and plasticity, physical metallurgy, elastic 
and plastic stability and related problems in the fields of theoretical and applied mechanics 


WEIGHT AND BALANCE — Predict weight and inertia for new vehicle design; 


develop theoretical weight evaluation methods. 


STRENGTH ANALYSIS — Determine aeroelastic properties of vehicle components; 
structural optimization for unconventional vehicles; 


plastic analysis of reentry body structure using new materials 


Inquiries are invited from engineers possessing a high level of ability. Openings are on the 
Sunnyvale, Palo Alto and Van Nuys staffs. Address the Research and Development Staff 
at Palo Alto 24 or Van Nuys, California 


edhbeed 


MISSILE SYSTEMS DIVISION 


LOCKHEED AIRCRAFT CORPORATION 


PALO ALTO + SUNNYVALE + VAN NUYS + CALIFORNIA 





were in 
Milwaukee so we ought 
to know! 
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An AC# ENGINEER TELLS HIS STORY 


Working at AC, THE ELECTRONICS DIVISION OF GENERAL MOTORS is exciting . . . challenges every 
inch of my engineering ingenuity, currently | am working on a phase of the Inertial Guidance System 
Program. A month or two ago | was equally absorbed in our Jet Engine Fuel Control Program. | am 
certainly growing ENGINEERING “KNOW-HOW-WISE” and my salary checks reflect it. | started at a 


good salary ... have had regular increases in salary and position . . . gosh, | like it here. 


AND, | enjoy AC's MASTER'S DEGREE PROGRAM, University of Wisconsin— Milwaukee. | attend evening 


classes and AC is paying my tuition and with no strings attached. 


My family enjoys Milwaukee too. Here in cool, southern Wisconsin we have endless miles of swimming 
beaches, parks, playgrounds thot are ours for the asking. We have the cultural and shopping advantages 


of the big city in a community long known for its small town hospitality. 


P.S. AC's Permanent Expanding Electronic Program provides openings for more 
Mechanical, Electrical Engineers and Engineering Technicians. Even “square pegs” 
are provided “square holes” at AC. 


Write today in strictest confidence to my friend, Mr, Cecil KE. Sundeen, Supervisor of Technical Employment 


2K AC THE ELECTRONICS DIVISION 


GENERAL MOTORS CORPORATION 


Milwaukee 2, Wisconsin Flint 2, Michigan 


134-JULY, 1957 MECHANICAL ENGINEERING 











MECHANICAL ENGINEERS are using their skills in the de- ELECTRO-MECHANICAL ENGINEERS are constantly faced 


sign and development of new mechanisms required for business with the preblems of capturing information from the various 
machines and for those mechanical products which are associ- input devices and converting this information into a usable form 
ated with electronic data processing equipment. for subsequent use in data-handling equipment. 








ELECTRONIC ENGINEERS enjoy an unparalleled freedom COMPUTER ENGINEERS backed by the company’s computer 
in the development of new types of circuitry. and components research since 1938 are developing an economical, flexible digi- 
which are necessary to maintain leadership in the competitive tal computer to meet the requirements of all record-keeping 
field of record-keeping automation. applications. 


ENGINEERING UNLIMITED 


AT ONE OF THE WORLDS MOST SUCCESSFUL CORPORATIONS 


If you are looking for a challenging opportunity with an established 
company which has tripled its sales in ten years—one that offers excellent 
starting salaries as well as permanent positions 

Act at once! Send resumé of your education and experience to Employ- 


ment Department, Technical Procurement Sec. M, The National Cash 
Register Company, Dayton 9, Ohio. 





THE NATIONAL CASH REG/STER COMPANY 
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MECHANICAL DESIGN 
ENGINEERS... 


measure your chances to GROW 


Here—in the new, 800,000 square-foot Stromberg-Carlson Electronics 

Center—is enormous potential for your personal, professional growth. 

Five-fold expansion of the company since 1942 plus continuing rapid 

growth provide almost unlimited opportunity for your advancement. 
Mechanical engineers make up 25% of our engineering staff. They 

are concerned with design and development of equipment ranging from 

small airborne receivers to complete radar systems. If you join us, your 

responsibilities will include: 

¢ Original design of unique mechanical and electro-mechanical de- 
vices which are singular to the equipment; 

© Design of common mechanisms, gear trains, and mechanical devices 
which the structure or circuitry requires; 

¢ Incorporating the basic electronic circuitry developed by our elec- 
trical engineers into a mechanical structure designed to meet mili- 
tary environmental conditions. 
You will be located in Rochester, New York—a beautiful, medium- 

sized city with vast recreational opportunities and cultural attractions. 
For an immediate interview, fill out the coupon below and rush it to 

us. Weekend interviews if you prefer. 


ArTHUR N. Paut, Director of Technical Personnel 


STROMBERC-CARLSON 


A OIVIBION OF GENERAL OYNAMICSE CORPORATION 


Am 
abe 1426 N. Goodman Street + Rochester 3, N. Y. 


Name Phone 
Address 

College ..... Degree 
Technical Experience Years 
Other Experience Years 


Type of Assignment Desired 


| 
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SALES ENGINEERS 
Recent Engineering graduates, preferably M.E., for ap 
proximately one year inside sales training prior to 
assignment to a territory Send complete resume to 
Personne! Department 
EDWARD VALVES, INC. 
Subsidiary of Rockwell Manufecturi 
1200 West 145th Street 
East Chicago, indians 














WANTED 
Top Manufacturing Executive 


$30—$35,000 — plus bonus 


Require Graduate M.E., age to about 
40; experience at executive level in heavy 
metal-working plants; knowledge of 


metals, steels and alloys. 
Must have keen ability in developing 
and improving methods and equipment 
He should have interest in and some 


contact with industrial sales and market 


development for technical products 


His background, experience and per 
sonality must suggest that he is READY 


for a new and bigger responsibility 


Address CA-6255 Mechanical Engineering 
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echanical 
1) esign 
NGINEE|TS.......... 


seeeee General Electric's Jet Engine Department 
has top positions available for several 
experienced mechanical design engineers 
to participate in the design and develop- 
ment programs of the newest jet power 
plants. Positions to be filled are in our 
Evendale Plant in suburban Cincinnati, 
Ohio. 


See ee eee eeeeeeeeeeeseeeees® 


TURBINE MECHANICAL 
DESIGN SPECIALIST... 


the design, analysis and 

mplex turbine str 
participate in the plor 
n of progroms for 
st tures with the 
ed weight ond im 
for application to 

es 

sve BSME or BSAE with 
3! background in stress analysis 
5 years work experience 


ADVANCED MECHANICAL 
DESIGN SPECIALIST... 


Responsible for establis»ment of mechan 
ical design of advanced afterburner t 
be rated in new engines. 
BS in mechanical engineering plus four 
yeors’ engineering experience of which 
two years has been mechanical desigr 
{ techr 3! noture r three years 
afterburner Jesign experience Ad 
nced engineering studies desirable 


Write in confidence to 
Mr. J. A. McGovern, Professional Placement 
Jet Engine Dept, Building 50!—Room A-47 
POplar 1-1100 


GENERAL GD) ELECTRIC 


Cincinnati 15, Ohio 
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ewm with UNIVAC 


People sit up and take notice when you say you're with Univac.” The mere mention 









of this world-famous organization sets you apart as someone interesting and important. 
And rightly so... for at Univac you'll be involved in some of the most fascinating 
scientific work of our day. You'll contribute to research and development that are com- 
pletely revolutionizing concepts of national defense, scientific research, business and 


industry. 


Investigate the outstanding opportunities now open to you at Univac — world leader 
in the most exciting, fastest-growing industry of our times. 


Remington. Hand. Univac. 


DIVISION OF SPERRY RAND CORPORATION 


Check the following openings at any of these three locations 


PHILADELPHIA, PA. 


MECHANICAL ENGINEERS (ELECTRO) — Devel 
opment of computer input-output devices and 
servo-mechanisms. Research and development 
work in the field of small, high-speed, elec 
trically-actuated mechanisms where ultra- 
reliability is a must. Send complete resumé to 
Mr. James Drumm, Dept. PA-4, 1900 W. Alle 
gheny Ave., Philadelphia, Pa 


® Registered in U. S. Patent Office. 


SO. NORWALK, CONN. 


MECHANICAL ENGINEERS: Groduvactes BS and 
MS levels. For development of automation in 
struments computer input and ovtput 
mechanisms memory devices. Includes 


paper and magnetic tape handling equipment, 


punched card equipment, printer, magnetic 
storage drums, and machine design in me 
chanical and electro-mechanical fields. Send 
complete resumé to Mr. Robert Martin, Dept 
NA.4, Wilson Ave., South Norwalk, Conn 


ST. PAUL, MINN. 


MECHANICAL ENGINEERS: For development 
engineering work in computer input mecha- 
nisms consisting of cords, tapes and keyboard 
devices and high-speed output printing mech- 
anisms. Will design cabinet structures, com- 
ponent packaging, cooling and ventilating sys- 
tems and miniaturized components. Send com- 
plete resumé to Mr. BR. K. Patterson, Dept 
SA-4, Univac Park, St. Paul 16, Minn 






“OPPORTUNITIES”... . . . 129-145 








MECHANICAL OR 
INDUSTRIAL ENGINEER SALES ENGINEER 


terest in complete packaging activ ity Excellent opportunity with midwest 
cluding design, development an manufacturer of mechanical power 
lection of packages, packaging cquip- 
ment and labels. Work directly with 
chnical, production and sales depts 
ellent opportunity for an ealioes with OEM and industrial distributor 


transmission ¢ om pone nes Desire man 


xperienced in sales engineering work 


sonenend in diversified work A gi sales. Salary and expenses--Age 27-35 


4 S 
+55 end reply to preferred but not necessarily a require 


MINNESOTA MINING & MFG. COMPANY ment. Send photo and complete re 
Adhesives and Coatings Division sume 


411 Piquetie Address CA-6247, % 
Detroit 2, Mich. 

















MECHANICAL & CHEMICAL ENGINEERS 


are offered opportunity to advance 
professionally in diversified growth company 





CH, 


puelf 
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LIQUEFACTION 


He co 
LOW TEMPERATURE PROCESSING 


The Company is the leader in the engineering, design, manufacture 
and construction of plants and systems for the separation of gases 
such as Oxygen, Nitrogen, Carbon Monoxide, Hydrogen and other 
low boiling building blocks of the chemical industry. We must ex- 
pand the entire organization to meet the increasing demands of the 
steel, metallurgical and chemical industries, and for national defense. 


over® AIR PRODUCTS 


oN 
yan? nec 10 YEAR GROWTH 
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Selected Assignments 


@® Mechanical Engineers 
® Project Engineers 
@ Estimating Engineers 
® Design Engineers 
@ Construction Engineers 


AIR PRODUCTS, INC., situated in Eastern Pennsylvania at the foothills of 
the lovely Pocone Mountains, with ready access to three fine universities 
as well as other cultural and recreational facilities, offers you .. . 


High professional salary scale. 

Company paid advanced educational program 
Unusual medical and life insurance program. 
Bonus and profit sharing opportunities. 

Fine retirement pian. 


At AIR PRODUCTS you will work with recognized leaders in the industry 


Send resume in confidence to Mr. E. J. Strobel 


Air Products 


» « INCORPORATED 
P.O. Box 538 Allentown, Pa. 
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POLYETHYLENE SALES 


Spencer secks a man with enthusiasm, 
drive, and a desire tor future progress in 
plastics sales or technical assignment 
Plastics processing experience and/or 
sales experience desirable but not neces 
sary Location would be east coast or 
mid-west. Excellent opportunity for fu 
ture advancement exists in a rapidly ex 
sanding organization where annual sales 
aoe reached $45 million Please send 
resume of your experien eto 


General Seles Manage: — Plastics Division 


SPENCER CHEMICAL COMPANY 
610 Dwight Building, Kansas City, Missouri 














CHIEF 
MECHANICAL 
ENGINEER 


LEADING CONSULTING ENGI- 
NEERING FIRM (liastern seaboard 
has immediate opening with arealchal 
lenge and a real future for an experi 
enced engineer-administrator with a 
solid background in large unite of 
power generation 


THE SUCCESSFUL CANDIDATE 
must have the technical knowledge 
ompetency, leadership, and know 
how to perform and execute the duties 
of engineering department head 


REPLY IN CONFIDENCE hy com 
plete resume including phone number 


and availabilit 


Address CA-6250, % “Mechanical Engineer 























Great place to build a career... 


Home of Westinghouse Aircraft Equipment Dep’. 
Where Westinghouse designs & builds more 
modern AC Electric systems for aircraft than 
any other manufacturer in the world 


Creative Careers for 


AIRCRAFT EQUIPMENT 


Electric Power Systems 
Electric Accessories 


Design & Development 
ENGINEERS 


MS-BS Degrees (or State Regiatra- 
tion Certificate). Electrical—Me- 
chanical—Experienced or recent 


Graduates. Some Ph D Openings. 








Exceptional Opportunities 

on Aircraft Motors, Gener- 

ators & Voltage Regulators 
Unexeelled Development Lab Facilities; 
Payroll Adder Plan; Cost of Living Bonus; 
Liberal Pensi & Insurance Plans; M.S. 
mal Program; Excellent 


HY Westinghouse 
ELECTRIC ‘ corP 


Send Resume to Mr. W. N. Richey, Dept. M-: 


AIRCRAFT EQUIPMENT DEPT. 
P. O. Box 989, Lima, Ohio. 
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Reliability of minia- 
turized components: 
real technical challenges 
are presented to main- 
tain high reliability 
standards. 






Computer systems 
tests: unusual respon- 
sibilities are available 
in testing various 
computer assemblages 
and unitized systems. 


Test equipment: broad 
opportunity to develop 
testers capable of verifying 
operations of computer 
systems, components, 


sub assemblies. 


Tooling systems: 
finalize tool designs, 





order tools and 
mechanisms for fabrication 
and assembly of latest elec- 


tronic components. 


MECHANICAL ENGINEERING 


DATA PROCESSING + 


You'll find a new challenge 
and a rewarding Career in 


Manufacturing Engineering 


« IBM 


More than ever before, Manufacturing 
Engineering at IBM provides an opportu 
nity to demonstrate your ability and ver- 
satility— with commensurate financial 


reward, 


With a stable balance of civilian and mili- 
tary work, IBM offers challenging oppor- 
tunities in engineering the manufacture 
of advanced electronic computers for in- 
dustry and business . . . science, education, 
and defense. 

If you are an electrical, mechanical, or 
industrial engineer — or have equivalent 
experience—you may qualify for a re- 
warding position at IBM —where promo 
tions occur through personal achievement 


and new opportunities are created due to 
rapid company expansion 
For details, just write, outlining back 
ground and interests, to: 


507 


Mgr. of Engineering Recruitment 


Mr. R. A. Whitehorne, Dept 


International Business Machines Corp 


590 Madison Ave., New York 22, N.Y. 


INTERNATIONAL 
BUSINESS MACHINES 
CORPORATION 


t 
ELECTRIC TYPEWRITERS + MILITARY PRODUCTS 


SPECIAL ENGINEERING PRODUCTS + TIME EQUIPMENT 


Plants and laboratories: Endicott, Kingston, Owego, Pough 


keepsie, N. Y.; Lexington, Ky.; Rochester, Minn.; San Jose, Calif. 
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RESEARCH ana 
DEVELOPMENT 
ENGINEERS ana 
SCIENTISTS 


Nuclear Marine Propulsion 


A relatively new and far-reaching field and a major 
industrial leader — together they offer unparalleled 
opportunities for men well versed in fundamentals 

of design and development of nuclear power plants 


and associated equipment. 


The Knolls Atomic Power Laboratory is currently 
devoting its applied research facilities to the 
development of two distinct marine propulsion systems 
one for the submarine, Triton, the world’s largest; 
and one for the Navy’s first nuclear-powered destroyer. 
Here you'll join nationally prominent engineers and 
scientists working out the new and challenging 
technical problems presented by these advanced projects. 


Immediate Openings at all levels in: 
Stress Analysis « instrumentation « Mechanical Design 
Applied Mathematics ¢« Electronics « Heat Transfer 


Theoretical and Experimental Physics « Fluid Flow 
Chemistry « Chemical Engineering « Metallurgy 


The Knolls Atomic Power Laboratory also offers 

a full-tuition refund, work-study plan leading to an 
M.S. at Rensselaer Polytechnic Institute, open to 
above-average graduates who have received a B.S. 
degree within the past three years. In addition to 
this plan, full-time employees may pursue advanced 
degrees by evening studies with full-tuition refund. 


A letter expressing your interest will receive 
immediate attention. Please address all replies to 


Mr. A. J. Scipione, Dept. 40-MG 


Knolls Alomie Power Laboradory 


OPERATED FOR AEC BY 


GENERAL @® ELECTRIC 


SCHENECTADY. N.Y. 


1957 





QUALITY 
CONTROL 


Expanding and diversified organization 
has permanent and interesting openings 
for top-level QC Engineers and Manag- 
ers at several locations. Please submit 
complete details of education, experi 
ence, and earnings in confidence to 


WILLIAM PLANT, CENTRAL PERSONNEL 


THE GENERAL TIRE & RUBBER COMPANY 
AKRON 9, OHIO 








ENGINEERING MANAGER 


Administrative responsibilities in 
the flow and pressure instrument 
field. We are secking a man with 
at least 10 years’ enginecring ex 
perience to direct the engineering 
activities and new instrument 
development work of our Instru 
ment Division 


Degree in mechanical or electrical 
engineering necessary; must have 
working knowledge of electronics 
and preferably some administrative 
experience. Age preference 35-45 


Good salary plus profit sharing and 
other benefits 


Write to J. B. Meriam, Jr., Presi 
dent, giving full resume 


The Meriam Instrument Company 
10920 Madison Avenue 
Cleveland, Ohio 











MECHANICAL ENGINEERS 
Research and Development 


Interesting positions open for mechani- 
cal engineers on a wide variety of 
projects in the following fields 


Machine Design 
Servomechanisms 

Experimental Stress Analysis 
Vibration and Structural Dynamics 


B.S. to Ph.D. in mechanical engineer 
ing with 3 to § years’ experience in 
one of these ficlds essential. These 
are permanent positions offering an 
opportunity to use your initiative and 
creative ability. We offer excellent 
employee benefits including tuition 
free graduate study. For employment 
application, please write 


E. P. Bloch 
ARMOUR RESEARCH FOUNDATION 
of 
IMinois Institute of Technology 
10 West 35th Street 
Chicago, Illinois 





MECHANICAL 








ENGINEERING 








FLUTTER AND VIBRATION 
ENGINEERS 


Qualified to take responsible 
positions in Theoretical Flutter 
Analysis: Supersonic Oscillating 
Aerodynamic Theory; Vibration 
Theory; Strain Energy of Struc 
tures. Thermal Effects of Struc 
tures; Flutter Model Design and 
Testing. 


DIGITAL COMPUTATIONS 
ENGINEER 


Experience in programming en 
gineering problems, suchas 
aerodynamics, thermodynamics, 
structures, and dynamics for cal 
culation on IBM 650 or 700 se 
ries machines. Background in 
numerical analysis techniques 


essential 


PROPULSION ENGINEERS 


Experienced in installation and 
performance analysis of turbo 
jet, ram jet, and rocket propul 
sion systems in both preliminary 
design and design development 
phases. 


SENIOR DESIGN ENGINEERS 


4-6 years design experience re 
quired in airframe, equipment or 
systems design for positions in 
wing, fuselage, furnishings, elec- 
trical and instruments, hydrau 
lics, landing gear and controls. 
B.S. degree or equivalent de- 
sired in aeronautical, mechani- 
cal, civil engineering or physics. 


TEST ENGINEERS 


Greatly expanded test facilities 
and present contracts are pro 
viding exceptional challenge to 
the engineer qualified for our 
Test Laboratories. Such labora 
tories as instrumentation, radia 
tion, electronics, hydraulics, 
structures and materials offer 
top professional association, ex- 
cellent equipment and interest 
ing assignment. 








AIRCRAFT CORPORATION ©« Dallas, Texas 





tx 


ECHANICAL ENGINEERING 


in Engineering, the 


Best Opportunities 


are in 


Aviation 


in Aviation, the 


Best Opportunities 


are at 


Temco 


MR. JOE RUSSELL, Engineering Personnel 
Dep't 170-C, Room 6, Temco Aircraft Corp., 
Box 6191, Dallas, Texas 


Please send me complete details of the Temco story of 
unusual opportunities for creative engineers. | am especially 


interested in 


Name 


Address 
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RESEARCH ENGINEERS 


Research organization has challenging positions 
open in the Structures Section. We require men 
with B.S. fo Ph.D. degrees in Civil Engineering or 
Mechanical Engineering and experience or interest 
in the field of analysis of structures. These posi- 
tions offer an opportunity to work on a wide 
variety of problems in small project groups in an 
intimate environment with some of the leading 
engineers in this field. 


Excellent employee benefits including tuition free 
graduate study and a liberal vacation policy. 
Please send resume to: 


E. P. Bloch 


ARMOUR RESEARCH FOUNDATION 


of 


Iinois Institute of Technology 
10 West 35th Street 
Chicago, Illinois 





Career 
Mechanical 
Engineers 


You can find at Procter & Gamble the full utiliza- 
tion of your abilities and training that you've been 
looking for. 

If you've been out of college up to 10 years, if 
you're interested in the management of design or 
construction, you'll want to know more about the 
combination of challenging opportunities plus life- 
time security that P & G has to offer you. 

You'll want to know more about the Company that 

® Has been named by AIM as the best managed 

of all companies in the nation. 

© Has tripled its sales since 1946. 

@ Has spent more than 30 million dollars on new 

company construction in the last year. 
For a personal resume ap- 
plication and brochure of 
detailed information about 
P & G, write today to: 
Mr. J. E. Gale 
Engineering Division, B-2 
Procter & Gamble 
Cincinnati 17, Ohio 
































IS THE “IDEA” COMPANY PART OF THE BREAK 
YOU'VE WAITED FOR? 


On this page you see one Chrysler Corporation “idea 
leading the way to 
For Chrysler Cor 


car. We have lots of such ideas 
the “Forward Look” of tomorrow. 


poration is today’s idea company. 


indicates important 


something pretty 


Leadership 
about Chrysler's future— and yours. It indicates a 
genuine need for and respect for, the sound engineet 
blessed with creative imagination. 

And it indicates the atmosphere you'd expect to find, 


and do find, at Chrysler. Things like 


top people to work with 

flexibility and freedom 

good pay 

fine opportunities to get ahead 

extra rewards for the outstanding jou 

chance to study at the Chrysler Institute of 
Engineering and many other graduate programs 


opportunity to learn from the recognized 
authorities in the field 


This could be the turning point in your career. If you 
think you might be the man to join today’s top creative 
automotive engineering team, get all the details. Write 
Mr. L. 
Chrysler Corporation, Engineering Division, P. O. 
Box 1118, Detroit 31, Michigan. 


C. Bettega, Technical Personnel Recruitment, 
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“The Dart’’—Many Advanced Features Among the advanced features of 
the Chrysler Corporation “Dart” experimental car is a completely new 
design in chassis construction and suspension. Other developments include 
induced brake cooling; three-dimensional windshield; full wrap, rubber 
sliding roof panel. And, of course, the streamlined 
it the “hydroplane on wheels” look 


mounted bumpers; 


purity of the styling that gives 


CHRYSLER CORPORATION 
ENGINEERING DIVISION 


>> P.O. BOX 1118, DETROIT 31, MICHIGAN 


MECHANICAL ENGINEERING 











VALVE AND NUCLEAR ENGINEERS 
Aggressive Research and Development activities have 
made Edward Valves, Inc., a leader in the steel valve 
wvdustry 
We have expanded our Research facilities to maimtam 
this position. 

Openings are for Engineers (mechanical, stress, flow, 
ouetie, metallurgists) interested in design and 
development of valves ‘or high pressure, h'gh tempera 
ture service and nuclear power applications. Replies 
are confidential. 

EDWARD VALVES, Inc. 

Subsidiary of the Rockwell Manufacturing Company 
1200 West 145th Street, East Chicago, indiana 


Mr. E. A. Loeser, Engineering Personnel 








Exceptional Opening for 


EDITOR 


WE'RE EXPANDING 
OUR EDITORIAL STAFF 


Man required to fill a senior rid 
under 


position working immediately 

the Edirorial Director and the Manag 
ng Editor. Preferably graduate engi 
cer (electrical, or civil, or mechanical 
age not less than 35, expericn d of 
industrial, technical or business pub 
ication. Excellent salary and poss: 


bilities for growth with rapidly grow 
ng publication. Replies treat fin cor 
tiden Send full particulars ¢ 


CONSULTING ENGINEER 
217 Wayne St. - - - St. Joseph, Mich 








PROJECT ENGINEERS 


Permanent staff positions open for gradu 


ate mechanical engineers with 3 years 


minimum experience as Project Engineer 


in design of steam electric plants 


power 
Salary will be commensurate with experi 


ence and ability. Excellent working condi 


tions. Liberal company benefits 
Please give full details—including per 
sonal data, education, experience and 


salary desired in your reply 


Write or call collect, to 


THE KULJIAN CORPORATION 
Engineers © Constructors 
1200 N. Broad St., Phila. 21, Pa 
STevenson 2-9000 











MECHANICAL ENGINEER for design and 


levelopment of materials, mechanisms 
and new products in mass producti 
consumer field. Initiative required to 


-xplore new fields 


MECHANICAL ENGINEER «. 
n Value Analysis Program and troubl 
shooting concerning the purchasing 
omponents and manufacturing ser‘ 
May participate in the selection and pr 
irement of machinery and tools. Must 
analyzing designs and 
making economi 


participat 


»f 


capable of 
processes and 


analyses 

TOOL ENGINEER wich heavy tool desig: 
ng experience on compound and pr 
Must be able to evaluat 


establ 


rressive dycs 
endor tooling programs to 
nternal cooling program 


’ 
Salary commensurate with ex; 
Please submit resumes to: Personne! Dey 


Ronson Corporation of Pennsylvania 
Delaware Water Gap, Pennsylvania 








MECHANICAL 


ENGINEERING 


Test Engineers 





The most powerful ramjet facility 
in the country provides 
Marquardt engineers with the 
tools to test advanced design 
and development ideas 


Marquardt 

offers outstanding 
opportunities in 

| supersonic propulsion 


Ma rq Ud POE anceur co. 


Test engineers with an eye for 
interesting and challenging projects, 
will find these—plus a creative climate 
which encourages original and 
independent work — 

at Marquardt Aircraft Co. 


At Marquardt, outstanding 
opportunities exist for personnel with 
a degree in Mechanical, Aeronautical, 
Electrical, Civil or Chemical 
Engineering; or with specialized 
training and experience in test facility 
design, operations, instrumentation 
and analysis. 


Professional Engineers interested in 
becoming a name instead of a number, 
are invited to contact Jim Dale, 
Professional Personnel, Marquardt 
Aircraft Co., 16555 Saticoy Street, 

Van Nuys, California. 





{ 


| 


ny? \ 
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FIRST IN RAMJETS 
Van Nuys, California - Ogden, Utah 
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Engineers do ber at 


BENDIX PRODUCTS DIVISION 


Opportunities 
are better... 


Advancement 
is faster 
with a 
LEADER! 


The fact that Bendix Products Divi- 
sion is recognized as “First in Fuel 
Metering” and “Leader in Landing 
Gear” (to mention just two outstand- 
ing accomplishments of this diverse 
organization) should be of interest to 
any ambitious engineer. It is obvious 
that wherever you find engineering 
leadership, you will find the latest and 
most modern equipment and facilities. 
Also, at Bendix Products there is a 
close working association with key 
men of the industry which enables 
engineers to develop their natural 
talents more quickly and to a greater 
degree 

If you are interested in a good 
starting salary and a successful en- 
gineering career with a leader in its 


f f ELECTROMECHANICAL DESIGN 
STRUCTURES & STRESS 


& AIRCRAFT 
Fo? ar 
vw cqurcnents 
ayronoTINE 
a 


PRODUCTS 
DIVISION 


field, send a summary of your educa- 
tional and practical background to: 
Administrative Engineering 
Bendix Products Division 
101 Bendix Drive, South Bend, Ind. 


INTERESTING ASSIGNMENTS 
IN THESE FIELDS 


SYSTEMS ANALYSIS 
HYDRAULIC CONTROLS 
SERVOMECHANISMS 
ROCKET CIRCUITRY 
HEAT TRANSFER 
MAGNETIC AMPLIFIERS 
COMPUTER APPLICATIONS 
NUCLEAR ENGINE CONTROLS 
TRANSISTORIZATION 
TESTING 
VIBRATIONS 


rhe avitia 


lt just makes good sense — the range of job opportunities is far wider 
and advancement opportunities greater with a company operating 
on the sound basis of diversified engineering and manufacturing. 
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STEAM ENGINEER 


Large paper manufacturer in north 
ern New England has an immediate 
opening in its Steam Power Plant for 
a Mechanical Engineer with steam 
background. Position offers excel 
lent early opportunity for advance 
ment leading to superintendent 
Send resume giving complete infor 
mation on saver er ackground 
and work experience. All _— 


tions will be treated as confidential 


Address CA-6205, % ‘‘Mechanical Engineering 








MECHANICAL ENGINEER 


Graduate mechanical engineer in 
power plant design work. Experience 
not required. Excellent opportunity 
with consulting engineering firm in the 
Middle West. Liberal benefit plans 
and good working conditions. 


Send resume of education and experi 
ence with statement of salary require- 
ments. 


Address CA-5905, % “Mechanical Engineering 











COLLEGE INSTRUCTOR—Young engineering graduate. Some 
industrial experience desirable. Opportunity to work on ad 
vanced degree. Write: Head, Department of Engineering Draw 
ing, lowa Seate College, Ames, lowa 





TWO TEACHERS—Mechanics, Applied Electricity, General 
Physics. One Head of Department, Ph.D. Engineering preferred 
B.S. or M.S. also considered. Salary and rank dependent on 
qualifications. Salary sale good. Room for olbeaamines 
Apply President, Montana School of Mines, Butte, Montana 
ENGINEERS—College positions. All sections US., all fields of 
engineering. Openings for B.S., MS., and Ph.D's. Excellent 
salaries. Send pictures and qualifications to Cline Teachers 
Agency, Box 607, East Lansing, Mich 





MECHANICAL and STRUCTURAL DESIGN ENGINEERS and 
DRAFTSMAN for plant layout work and automatic equipment 
Work involves board work and some field work. Experience in 
pulp or paper mill helpful but not essential. Location South 
Good opportunity tor desirable applicants. Give experience and 
salary range with application Address CA-6248, care of ‘Me 
chanical Engineering.” 


ELECTRICAL ENGINEERING DRAFTSMAN for general plant 
power layout work also automatic control. Give experience and 
present salary range with application. Location South. Address 
CA-6249, care of “Mechanical Engineering 

MECHANICAL ENGINEER — Heating, ventilating, air condition 
ing, plumbing and fire protection work associated with new build 
ing design for indusery, schools and commerce. Plant engineering 
experience especially desirable. Prefer professional engincer, 
engineer-in-training or graduate. Suburban location, 15 Person 
staff. Turley, Trautman & Schlenker, Architects and Eagincers, 
3026 Genesee Serect, Buffalo 25, New York 


POSITIONS WANTED 





EXECUTIVE—ENGINEER 


40. Seeks cop management administrative post. 20 years’ varied 
emperience process industries: rubber, plastics, chemicals, 
paper, and machinery. Some consulting. Creative think 
ing. Production and cost minded. Technically sound but 
with « business man's broad viewpoint and background. A 
ood organizer, administrator and corporation executive 
Some engineering vice president medium-large company 


Address CA-6251, % “Mechanical Engineering.’ 











MECHANICAL ENGINEER--BS. in M.E.—18 years’ experience 
in refrigeration, ait conditioning, ventilation and internal com 
bustion engines. Experience includes heavy construction ma 
chinery, chemical! and ail industries as eng:neer and consultant 
Registered Professional Engineer in Michigan. Age 39, good 
healch. Desire responsible position in industry or consulting 
fields. Address CA-6228, care of “Mechanical Engineering 


MECHANICAL ENGINEER—Registered Professional Engineer 
B.S. degree with approximately 3 years’ mechanical and chemical 
engineering experience in machinery and equipment design, 
construction and operatiog. Resume furnished on request 
Address CA-6240, care of ‘Mechanica! Engineering 


MECHANICAL ENGINEERING 














SOCONY MOBIL OIL COMPANY, INC. 


Has opening for Chemical or 
Mechanical Engineer in Technical 
Service Laboratory 


Excellent opportunity Investigating Domestic Burner Equipment and Fuels. Studies con- 
cerned primarily with Mechanical Pesties Influencing Burner Operation. 

Ideal candidate would be Engineer, with Bachelor's Degree or better, having fundamental 
knowledge of combustion principles and practical experience in design and operation of oil 
burning equipment. Send Resume to: 


SOCONY MOBIL OIL COMPANY, INC. 
TECHNICAL SERVICE LABORATORY 


412 Greenpoint Avenue 
Brooklyn 22, New York 
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EMPLOYMENT AGENCIES 





Mir. Professional says: | AND SERVICE BUREAUS 


Creativity runs rampant in our depart- 
ment. You never find it chained to a 
drawing board. Free and full expres- 
sion of your ideas and know-how is 
part of the professional respect we 
have for you. 

Engineers respond to this environ- 
ment with achievement. Our T-64, avi- 
ation’s first convertible gas turbine 
engine, recently won a_ multi-million 


SALARIED POSITIONS--$6,000 to $35,000 -~We offer the orig 
inal personal employment service (established 46 years Proce 
dure of high standards individualized to your personal require 
ments. Identity covered. Particulars BR. W. Bisby, Inc, 462 
Brisbane Bidg., Buffalo}, N Y 


EXECUTIVES, ENGINEERS, DESIGNERS, SPECIALISTS, 66 
associate ofhces principal cities. Our staff technical graduates 

no fee until placed-—Bradley Placement Service, $5 Leader 
Building~-Cleveland 14, Ohio 








MECHANICAL ENGINEERS 
$11,000—$13,000 





dollar development contract. Company client needs mechanical engineers with experi 
e e f ence in heat exchangers, boilers, fluid hydraulics or related 
To continue this pattern of success, work will qualify you. Client is the leader in ite Geld 
we need You will enpy subarban life in this vacation area Com 
pony client mage rs exper . Your present position 

eld in complete confidence rite to 
Mechanical Design 28 E. Jackson Blvd. Chicago 4, til 

MONARCH PERSONNEL 
Engineers 





fond of hardware and anxious to 
trail-blaze in the field of high-speed 
rotating machinery. 

Your creativity will run rampant in 
our professional environment. Away 
from work, your environment is relaxa- 
tion — near Boston... the seashore 
... the mountains. 

Write in complete confidence to: 
Mr. Roger Hawk 


Technical Recruiting 


SMALL AIRCRAFT ENGINE DEPT. 
GENERAL @@ ELECTRIC 


SALARIED PERSONNEL $5,000 to $30,000 


This nation-wide service, cotablished 1927, is geared to 
the needs of high grade men wno seck a change of coo 
nection under conditions, assuring if employed full pro 
tection to present position, Send name and address only 
for details. Personal consultation invited 


JRA THAYER JENNINGS 
Dept. J, P. O. Box 674, Manchester, Vermont 


BUSINESS OPPORTUNITIES 


Louis Newmark, Ltd.,a well known British 
firm of precision Engineers and instru 
ment makers (London Area) are desirous 























1003 Western Avenue West Lynn, Mass. , of entering into, a License agreement, or 
@e@eeeee*ee#e#s?es @eee7ee%#ee%#eees @eeee@este@ese8s#s#e es purchasing outright, patents relating to 
electrical and/or mechanical devices of a 





Precision Instrument character or of a 
consumer goods nature 


SERVICES AVAILABLE 








SS en Answers to box number Adequate capital and production facilities 
are available to develop, produce, and 
advertisements should market suitable devices Communica 
R E Ss U M E Ss ; tions should be addressed to 
SCIENTIFIC ENGINEERING TECH be addressed to given LEWIS NEWMARK. LTD 
NICAL RESUMES OUR SPECIALTY ’ . 
Expertly typed, carefully proof-read. attrac box number, care of Purley Way, Croydon, Surrey, England 
tive layout. Reproduced by multilith on ee : 3 : 0° and marked for the attention of 
quality bond papers. $4.00 for 50 copies of Mechanical Engineering, Major 5. F. M. Neill, 





one page: $5.00 for 100 copies. Postpaid 





Send for “How to Write Your Resume” in 29 West 39th Street, : 
ee ee ee New York 18, N. Y. Use # CLASSIFIED ADVERTISEMENT | 


ORVILLE E. ARMSTRONG & CO. y Sa » 
55 W 4nd Si Devt ME, New Yous 36,6. Y. For Quick Results 
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Consulting Service 





Manviocturers of ¢ not included 


RATES: One inch card eansuncomedhs Mserted at rate 
of $20 each issue, $15 per issue’on yearly, contract 








AMERICAN NUCLEAR DESIGN COMPANY 


Engineering Mechanical 


P. ©. Box 587 
Washington 4, D. C. 


Nuclear 


Nucleer Design and Consulting 


Product Evaluation and Re-design 





GEORGE H. KENDALL 
Consulting Mechanical Engineer 


Methods Studies’ Process of Product 

Redesign Fasting Products for Greater Profit 
Shoot Proluction, Design Cost Problems, 
Automats Machinery Processes, Controls 
velopments, Patent Studies, Investigations 

ew Prodocts & Process Engineering Studies 
PO) Box} Rea 1923 Tel. Darien $1904 
Noroton Heighe 3 Othce Darien, Connecticut 














BLACK & VEATCH 
CONSULTING ENGINEERS 
Electricity Water 


Heports, Design, Supervision of Construction 
Investigations, Valuation and Rates 


Sewage Industry 


1500 Meadow Lake Parkway, Kansas City 14, Mo. 








WALLACE CLARK & CO., INC.—/;;,, 


Management Consultants 
PLANNING Enaineerina, Production Mainte 
nance 
CONTROLS Production, Costs. Inventories 
ORGANIZATION. Planning, Evaluetion, Com 
pensation, Executive Development 


1 Filth Avenu New York 17,N. Y 


hy lis 

é ul pian 
' 

ENGINEERS « CONSTRUCTORS 


POWER PLANT SPECIALISTS 
(Steam, Hydro, Diesel) 
UTILITY © INDUSTRIAL « CHEMICAL 


1200 N. BROAD ST., PHILA. 21, PA 


PANELLIT SERVICE CORP. 


Instrumentation Systems 
ENGINEERS & CONSTRUCTORS 


7401 N. HAMLIN AVE. SKOKIE, ILL 
TEL: ORCHARD 5-2500 


Los Angeles, Calif @ Wilmington, Delaware 
Toronto, Canada 








PROPANE GAS PLANTS 


Anhydrous Ammonia Plants 
PEACOCK CORPORATION 


Box 268, Westfield, N. J. Westfield, 2-6258 











PETER F. LOFTUS CORPORATION 


Design and Consulting Engineers 
Electrical * Mechanical 
Structural * Civil 
“6 Thermodynamic * Architectural 


FIRST NATIONAL BANK BUILDING 
Pittsburgh 22, Pennsylvania 


¢ 








LABORATORIES, INC. 


2 East End Avenue, New York 21, W. Y. 


Electrival, Electronic, Eavironmental 
Photometric and Chemical Laboratones 
Testing, Research, Inspection and Certification 


Consult Z. H. POLACHEK 
REG. PATENT ATTORNEY 
1234 Broadway 


(ot 31 St.) New York 1,N. Y 
Phone LO-5-3088 














ELECTRICAL TESTING | 


THE LUMMUS COMPANY 


ENGINEERS & CONSTRUCTORS 
395 Madison Avenue, New York N. Y 


Chiceago-.-Houston London..-Paris 
The Hague--.Montreal Caracas --Eombay 








SANDERSON & PORTER 


DESIGN 
CONSTRUCTION 


EW YORK NEW YORK 








r{;)|) GILBERT ASSOCIATES, INC. 


ond Cansultants 


nm and Supery nm of Construction 
cal @ Electrical © Structural 
y @ Chemical Laboratory 
ess and Economic Research 


READING, PA. 


Washingtor 


— = —a ~_ _~ 


= research and development 
product engineering and styling 
special production machines 


model building 


MAST DEVELOPMENT CO. Inc 
2212 £ 12th St BAVENPORT. (OWA 


“ana 


brochure 











Power Plants, Structures 
Transmission Systems 


Design, Supervision, Inspection 
Appraisals, Reports 


SARGENT & LUNDY 


140 S. Dearborn St., Chicago, lil. 








HARZA ENGINEERING COMPANY 
CONSULTING ENGINEERS 
E. Montiford Fucik Calvin V. Davis 
Richard D. Harsa 
Hydroelectric Plants and Dams 
ranemission Lines 
Flood Control lrrigation 
River Basin Development 


400 West Madison Street Chicago 6 








JACKSON & MORELAND, INC. 


Engineers and msultant 
Design and Supervision of Construction 
Appraisals 


Reporte Examinations 


Technica! Publications 


NEW YORK 


Machine Design 
BOSTON 








M. W. KELLOGG 


Piping System Flexibility Analyses 
Lnique model tester as well as modern digital 
computer facilities available for low coast ar 
ourate flexibility analyses of the most complex 
piping systeme 

The M W_) khetloga (Company 
it Third Avenue, New York 17. N 








WELD TESTING 


Qualification of Operators Supervision 
Inspection Research 


NATIONAL WELD TESTING BUREAU 


Pittsburgh Testing Leboratory, Pittsburgh, Pa. 


J. E. SIRRINE COMPANY 


Engineers 
Design and Supervision of Steam and 
Hydro-Electric Power Plants. Industria! 
Plant, Mechanical and 
Operating Surveys, Ap 
praisals ¢ Plans ¢ Reports 


BLSSS/7E Greenville, South Carolina 














uncement in thi 
acquaint others 


ection wil 


r specialized practice 








STANLEY ENGINEERING 
COMPANY 


Consulting Engineers 


208 S. LaSalle St 


Hershey Building 
Chicago 4, Ill 


Muscatine, la. 








SVERDRUP & PARCEL, INC. 


Engineers Architects 


Design @ Construction Supervision 
team and Hydroelectric Power Plants 
Power Systems e Industrial Plants 

Studies ¢ Reports 


ST. LOUIS Washington 


Sen Francisco 
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Announcing a 


POWERFUL 
NEW DRIVE 


by 
CONE-DRIVE GEARS 






Here are the ‘‘why’s” for this new gearmotor 


\ 
Why a right-angle gearmotor ? 
You save space! By tucking the 
entire unit in close to the driven 
shaft, there’s nothing to stick out 
incrowded aisles. It’sout of the way. 


Why a double-reduction design? 

More power! Combining a helical 
primary with a Cone-Drive double- 
enveloping worm gear secondary 
gives you an extremely high load- 
carrying capacity. Output torque 
ratings are much higher than those 
of single reduction gearmotors. 
Overall ratios are greater, too. 


Why double-enveloping wort gears ? 
More power! Cone-Drive double- 
enveloping worm gears have proven 
that they provide maximum load 
carrying capacity on extremely 
small center distances. This means, 
in many cases, that they will handle 
two to four times the load of 


cylindrical worm gears of the same 
size. An added plus is high resist- 
























ance to shock loads, long operating 
life and minimum maintenance 
requirements. 


Why different types of mountings ? 
Flexibility! You can select Cone- 
Drive gearmotors with extended 
shaft or for shaft mounting. Both 
are standard. Shaft mounting often 
permits “hanging”’ the driven load 
on the gearmotor to eliminate 
pillow blocks, bearings, torque 
arms, shafts, pulleys, bed plates, 
etc. Both types may be floor, wall 
or ceiling mounted as desired. 


Why 27 standard output speeds? 


Standardization! Standard reduc- 
tions range from 3.3:1 to 240:1. 
Speeds at 1750 rpm input range 
from 525 rpm to 7.3 rpm output 
speed. Any variation in input speed 
will naturally provide another com- 
plete set of 27 output speeds. Any 
standard type NEMA D-flange 
motor may be used. Other reduc- 
tions may be obtained on special 
order at additional cost. 


Why ratings to only 25 horsepower? 

Demand! Extensive market re- 
search by Cone-Drive Gears reveals 
that this is the most popular power 
range in the application of gear- 
motors by industry. Currently we 
are building models in capacities 
from 1 to 25 horsepower. ow ver 


Here's the finest shaft mounted gearmotor on the 


the compact size and high capacity 
of the Cone-Drive gearmotor will 
extend this range in the future. 
Space requirements for higher ca- 
pacities will be substantially reduc- 
ed with our new design. 


Why a Cone-Drive gearmotor? 
Dependability! For over 20 years 
Cone-Drive Gears has been build- 
ing double-enveloping worm gears 
and speed reducers. Design and 
naneinaheniea techniques have 
been constantly improved so that 
today these unique gears provide, 
size for size, the highest load- 
carrying capacity of any right angle 
worm gearing. Now, you can take 
advantage of this outstanding gear- 
ing combined into an integral pack- 
age that eliminates pulleys, sheaves, 
belts, chain, bearings and all the 
trouble that goes with separate 
reducer and motor combinations. 
You'll get increased efficiency at 
lower cost by specifying standard 
Cone-Drive gearmotors. 


Bulletin #57 contains complete 
details. Ask for it today 


( a Dave GEARS 
VE. & Miuchugan Too é Cowan +t 


TEP DOUBLE ENVELOPING GEAR SETS & SPEED REDUCERS 
7170 £. MeMICHOLS ROAD o OETROIT 12. MICHIGAN 


market today. It is available in all sizes with rotings 


identical to other Cone-Drive gearmotors 
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On the board in the laboratory on the production line 


HERE'S WHAT PANORAMIC’S WAVEFORM ANALYZERS HAVE DONE 
FOR OTHERS...SEE HOW MANY JOBS THEY CAN 00 FOR YOU 







Fairchild Engineers 
fuse Panoramic LP-1a, 
or rapid, reliable 


USED IN DESIGNING 
IMPROVING. AND 
PRODUCTION TESTING 


This is Panoramic's Sonic 
Analyzer Model LP-la, an 
PROVED PERFORMERS avtomatic vibration analyzer 
FOR used by development engi- 
neers at Stratos Division 10-second screen photo of acceler 
Fairchild Engine & Airplane ometer output waveform as shown on 
Corp. to measure vibrations the LP-la’s broad-band 40-20,000 cps 

logarithmic scale, tinear amplitude 
of airborne air conditioning (Courtesy of Fairchild Engine & Air 
packs. plane Corp., Strato Div.) 








The direct reading spectrographic displays of vibration frequency 
components on the screen of the LP-la are found to be a valuable aid 
in rapidly evaluating the dynamic performance characteristics of 
prototype units. The spectral distribution of the vibrations, sensed 
with a barium titanate accelerometer, facilitates monitoring specific 
elements of the pack such as bearings, impeller blades etc. because 
of the different motional frequencies associated with each, Relative 
'g’’ levels are shown by the amplitudes of the frequency components 
The magnitude of vibration at the rotational rate is a reliable 
guide to the dynamic balance of the rotor. 

The Fairchild air conditioning packs are tested at speeds up to 
100,000 revolutions per minute thus precluding direct monitoring 
on the shaft. The pick-up is placed on the housing during test 
runs. The accompanying figure is illustrative of a broad-band, 
40-20,000 cps logarithmic spectrum analysis of the accelerometer 
output waveform. For more detailed study of interesting regions 
of the band, the LP-la features of narrow-band linear sweepwidths 
of + 100 cps, + 500 cps and + 2500 cps are employed with 
any center frequency, from 0-20 ke 

Because of the LP-la's simple operation and direct reading screen, 
non-professional personnel were trained in its use at the Stratos 
Division. They made Polaroid photographs of the screen displays 
thus freeing valuable engineering manpower 

Accessory equipment available with the LP-la permits photo 
graphs or pen and ink recordings of waveform content to be made 
for detailed analysis and studies over extended periods of time 
Other accessories aid in comparison of similar devices by alter 
nating their spectrum analyses on successive scans 

Instrumerts for studies of transient and im 
pact waveforms are among new Panoramic 
Products 

See how a Panoramic 
Waveform Analyzer can help 
you. Write, wire, phone for 


more information and a 
copy of Panoramic’s NEW 
CATALOG DIGEST. A Pan 
oramic Applications Engineer 


RADIO PRODUCTS INC is always available to discuss 
* . 


specific problems. 





20 South Second Ave., Mount Vernon, N. Y 
Phone: Mount Vernon 4-3970. 
Cables: Panoramics, Mount Vernon, N. Y. Sate 
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want a 
shelter 
for your 
brainstorms? 


We have many reasons for 
suggesting Firestone’s Guided 
Missile Division as the likeliest 
spot for nurturing your 
brainstorms. Most important is 
our small-project approach to 
large-scale engineering problems 
This select-team effort gives the 
highest possible ceiling for 
individual creativity. Within a 
reasonable framework of 
intelligent guidance, it makes 
the most of every man’s 
potential, keeps frustrations and 
lost motion at a minimum. 


You'll find a maximum of 
professional opportunity whether 
you join Firestone’s development 
program for the Army’s Corporal 
in Los Angeles...or the new 
Engineering Lab in idyllic 
Monterey —Carmel-by-the-Sea. 
In either spot, your family 

(and you) will fall in love with 
the Golden State of living! 
Please write us today if you are 
brainstorming in these fields: 
Aeronautics 

Structures Air Frame 

Stress Analysis 

Propulsion System & 
Component Design 

Materials & Process 


Pivcctone/. DE MISSILE DIVISION 


RESEARCH + DEVELOPMENT + MANUFACTURE 


AN af c > ® M IN TE RE Y 
WRITE: SCIENTIFIC STAFF DIRECTOR, LOS ANGELES 54, CALIFORNIA 


150 - JULY, 1957 MECHANICAL ENGINEERING 














You Can’t Find the Cost of a Valve 
on a Price List 


oe. * \ 
, 
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With today’s high maintenance expense, the 
cost of keeping a troublesome valve in repair 
can dwarf its original price in a few months’ 


time. The minute a maintenance man touches 


AY « 


a wrench to a valve, its cost is often doubled. 


That’s why the purchasing trend is to top quality 


the longest-lasting, most dependable indus L0600-150 LQ600-200 


trial equipment on the market. And in the valve 

rhe-ted ° <6 150 Ib. S.P. 200 Ib. S.P 
field, that means Lunkenheimer . . . famous for 300 lb. W.0.G 400 Ib. W.0.G. 550°F 
quality and maintenance-free service since 1862. Y% to 2 inches 


The Lunkenheimer Company, Box 360 Annex 


Station, Cincinnati 14, Ohio. 
WRITE FOR NEW FOLDER 
"The Evidence in the Case” 


Review Actual Case Histories 
from the Files of Industry on 


with each passing year HOW TO CUT MAINTENANCE 
of dependable service 


The cost of a Lunkenheimer Valve 
gets smaller...and smaller...ond smatier... 


BRONZE: IRON ~+- STEEL +> PVC 


LUNKENHEIMER 
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ANNOUNCING! 


Increased capacity ratings 
for Timken bearings 


x Timken Roller Bearing Company announces 
an increase in the capacity ratings of most 
series of Timken® tapered roller bearings. Increases 
range up to 39%. Most are in the neighborhood of 


10%. Some are negligible. 


Permits Use of Smaller Bearings 


This increase in capacity ratings makes it possible 
for many of you to use smaller bearings. Your 
products can be made more compact. You can save 
weight. You may be able to reduce the size of your 
shafts and housings. And you may be able to use 
Timken bearings in new applications where they 


have not been practicable in the past. 


3 Reasons for Increases 


What led to these increases in Timken bearing 
capacities? Three things: 
First, a careful review of more than 6,000 different 
laboratory studies of Timken bearing perform- 
ance on fatigue life machines. From these ex- 
haustive studies, conducted on an organized, 
scientific basis since 1924, we keep learning more 


and more about predicting bearing life. 


Second, refinement in the method of analyzing 
these studies mathematically. 
Third, a careful review of the life of millions of 


Timken bearings in the field. 


How Much Can This Save You? 


To find out how the new capacity ratings affect the 
types and sizes of Timken bearings in which you 
are interested, call your Timken bearing represent- 


ative or write our Engineering Department. We'll be 


glad to work with you at the drawing board stage. 
The Timken Roller Bearing Company, Canton 6, 
Ohio. Canadian plant: St. Thomas, Ontario. Cable 


address: ‘““TIMROSCO”, 


TI M Kk N TAPERED ROLLER BEARINGS ROLL THE LOAD 


TRAOE-MARK REG. U.S. PAT OFF 
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